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RETORT 

OF  THE 

ACTING  COMMISSIONER  OF  AGRICULTURE. 


Department  of  Agriculture, 

Washington,  D.  C.f  November  25,  1867. 

Sib  :  In  consequence  of  the  death  of  the  late  Commissioner,  Hon.  Isaac 
Newton,  which  took  place  in  this  city  on  the  19th  day  of  June  last,  it  becomes 
my  duty,  by  the  terms  of  the  organic  act  establishing  this  Department,  to  submit 
to  yon  a  report  of  its.  transactions'  for  the  past  year.  In  so  doing,  it  affords  me 
peat  pleasure  to  be  able  to  say  that  it  has  been  a  year  of  great  productiveness 
and  prosperity  to  the  agricultural  interest,  and  to  the  country. 

The  discouragement  resulting  from  the  diminished  fruitfulness  of  preceding 
years  has  been  partially  relieved  by  a  recurrence  of  a  fair  measure  of  produc- 
tiveness. Another  assurance  has  been  added  to  the  universal  teaching  of  the 
past,  that  seed-time  is  followed  by  the  harvest  as  sure  as  day  is  preceded  by  the 
dawn.  It  is  this  certainty  of  results  in  proportion  to  the  measure  of  judgment 
and  industry  employed,  that  gives  to  husbandry  its  safety  and  stability,  its  free- 
dom from  preying  anxieties,  and  its  ability  to  supply  the  most  pressing  wonts  of 
the  whole  human  family. 

PROGRESS  IN  AGRICULTURE. 

It  is  gratifying  to  note  the  evidences  that  are  apparent  even  to  the  superficial 
observer  of  the  increasing  interest  of  our  people  in  the  advancement  of  agricul- 
tural science — of  the  quickened  mental  activities  of  farmers,  as  shown  by  the 
widening  demand  for  agricultural  books,  newspapers,  and  the  reports  of  this 
Department— of  the  disposition  to  experiment,  test  alleged  improvements,  and 
adopt  labor-saving  expedients— of  the  growing  inclination  to  employ  in  agricul- 
ture money,  business  energy,  and  active  enterprise,  which  are  so  successfully 
employed  in  other  departments  of  business. 

In  nothing  is  this  intellectual  activity  shown  to  be  so  manifestly  beneficent  to 
the  agriculture  of  the  present  era,  as  in  the  improvement  of  agricultural  imple- 
ments. In  1847,  the  number  of  agricultural  patents  granted  was  but  43 ;  in 
1863  it  had  increased  to  390;  in  1864  to  563 ;  in  1865  to  642 ;  while  in  1866 
the  wonderful  increase  to  1,778  was  made ;  and  during  10  months  of  the  present 
year  the  Patent  Office  has  issued  no  less  than  1,777.  Thus  the  number  of  agri- 
cultural inventions  perfected  yearly  is  new  more  than  forty-fold  greater  than  20 
years  ago.  Already  has  this  nation  surpassed  all  others  in  the  excellence  and 
variety  of  its  agricultural  machinery.    Partially  represented  as  was  our  agrionl- 
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lure  in  the  recent  world's  exposition  of  industry,  at  Paris,  and  almost  ignored  offi- 
cially in  the  national  recognition  of  that  great  exhibition,  our  honors  plucked 
from  the  field  of  European  competition  were  almost  exclusively  industrial,  and 
largely  agricultural.  So  successful  have  been  our  farming  implements  in  repeated 
contests  on  European  soil,  that  their  rapid  introduction  into  foreign  markets  is 
only  impeded  by  the  greatly  increasing  demand  at  home.  These  improvements 
are  rapidly  revolutionizing  the  agriculture  of  the  west,  and  reducing  to  the  low- 
est minimum  ever  attained,  the  proportion  of  manual  labor  employed  in  its  oper* 
ations.  As  an  instance,  the  reaper,  first  doing  the  labor  of  a  half  dozen,  then 
a  half  score  of  men,  is  supplemented  with  a  self-raker,  which  does  the  work  of 
others  still ;  and  now,  further  to  facilitate  and  economize  the  harvest  work,  the 
same  machine  is  furnished  with  apparatus  for  instantaneous  binding  of  the 
sheaves.  And  the  further  this  labor-saving  progresses,  the  higher  the  wages  of 
harvest  workers,  the  broader  become  the  harvest  fields,  the  greater  are  the  profits 
of  the  fanner,  and  the  more  extensive  become  the  garners  of  the  world. 

Coincident  with  this  application  of  mechanics  to  agriculture,  systematic  and 
enlarged  business  aptitudes  have  also  sought  alliance  with  this  noble  art  Farms 
of  thousands  of  acres  have  been  managed  with  greater  skill,  a  more  economical 
adaptation  of  means  to  ends,  and  with  a  larger  margin  of  net  profit  than  many 
others  of  80  acres.  The  maxim  "cultivate  fewer  acres,  and  cultivate  them 
better/7  is  a  safe  one  for  farmers  who  can  only  be  induced  to  cultivate  better 
by  a  reduction  of  the  area  cultivated,-  but  it  will  be  found  that  the  larger  the 
farm,  within  the  capacity  and  means  of  the  farmer  for  good  tillage,  the  better 
and  cheaper  it  may  be  tilled.  Yet  it  is  true  of  the  mass  of  farmers,  who  only 
employ  the  labor  of  their  own  hands,  that  the  concentration  of  that  labor  upon 
a  small  area  is  their  highest  assurance  of  success. 

It  is  a  fact  that  cannot  escape  the  attention  of  the  observing,  that  men  of  cul- 
ture and  wealth  are  taking  an  interest  in  agriculture,  giving  to  the  world  the 
benefit  of  their  experience  and  research,  and  pursuing  their  vocation  with  a  view 
to  scientific  results  as  well  as  profit  It  has  ceased  to  be  a  oustom  to  select  the 
dolt  of  the  family  for  the  business  of  farming.  It  is  becoming  apparent,  even 
to  the  uninteUigent,  that  agriculture  involves  principles  underlying  many  sciences, 
and  natural  phenomena  too  deep  for  science  to  fathom ;  that  it  requires,  in  a 
merely  practical  view,  a  farmer  to  be  something  more  than  a  ploughman — a 
machinist,  to  understand  the  construction,  management,  and  care  of  farm  machin- 
ery ;  a  carpenter,  to  repair  implements  and  manufacture  many  fixtures  of  the 
farm ;  a  book-keeper,  to  keep  an  accurate  record  of  the  outgo  and  income,  experi- 
ment, profit  and  loss;  a  merchant,  to  know  how  and  when  to  buy  and  sell  cattle, 
or  dispose  of  the  products  of  his  labor;  and  a  banker,  to  discover  when  drainage 
and  fertilization  will  prove  a  better  investment  for  surplus  profits  than  five-twen- 
ties or  railroad  stock.  In  view  of  all  these  evidences  of  the  progress  and  of  the 
expanding  capabilities  of  our  agriculture,  I  take  pleasure  in  commending  this 
great  interest  to  the  favorable  consideration  of  Congress,  believing  they  will 
deal  with  it  in  a  spirit  of  liber*  t/iy  t>eoon"ng  a  great  nation.  The  continued 
manifestation  of  governmental ;  At^  m  tu*8  industry  is  assumed  from  the  mag- 
nificent grants  of  public  lantfg  J*   /tavrfb  branches  of  learning  as  are  related  to 
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agriculture  and  mechanic  arts,"  the  subject  of  which  is  fully  set  forth  in  the 

fourth  section  of  said  act,  as  follows : 

toe,  4.  And  ke  it  furtk&r  enacud,  That  all  moneys  derived  from  the  sale  of  lands  afore- 
said by  the  States  to  which  the  lands  are  apportioned,  and  from  the  sales  of  land  scrip  here- 
mbtfbre  provided  for,  shall  be  invested  in  stocks  of  the  United  States,  or  of  the  States,  or 
tone  other  safe  stocks,  -yielding  not  less  than  five  per  centum  upon  the  par  value  of  said 
stocks;  and  that  the  moneys  so  invested  shall  constitute  a  perpetual  fund,  the  capital  of 
which  shall  remain  forever  undiminished,  (except  so  far  as  may  be  provided  in  section  fifth 
of  this  act,)  and  the  interest  of  which  shall  be  invariably  appropriated  by  each  State  which 
may  take  and  claim  the  benefit  of  this  act,  to  the  endowmcut,  support,  and  maintenance  of 
at  least  one  college  where  the  leading  object  shall  be,  withont  excluding  other  scientific  and 
classical  studies,  and  including  military  tactics,  to  teach  such  branches  of  learning  as  are 
related  to  agriculture  and  the  mechanic  arts,  in  such  manner  as  the  legislatures  of  the  States 
may  respectively  prescribe,  in  order  to  promote  the  practical  and  liberal  education  of  the 
rodastrial  classes  in  the  several  pursuits  and  professions  in  life. 

The  details  of  organization  of  these  institutions  in  aid  of  scientific  and  intel- 
ligent husbandry  has  been  wisely  left  to  the  control  of  the  States,  a  majority  of 
whose  people  are  interested  in  the  pursuits  to  be  benefited,  and  therefore  not 
disposed  to  permit  these  liberal  donations  to  be  misapplied.  It  is  gratifying  to 
note  the  increasing  interest  in  agricultural  education,  which  is  evinced  in  discus- 
sions of  the  various  plans  of  organization,  and  to  discern  the  gradual  crystallizing 
iato  form  of  the  crude  views  at  first  entertained,  all  leading  to  the  confident 
belief  that  a  sublime  development  of  practical  industrial  education,  however 
slowly  accomplished  amid  embarrassments  and  discouragements,  will  at  length 
be  acknowledged  one  of  the  crowning  glories  of  America. 

KETBOGRESSION. 

While  adverting  to  these  evidences  of  progress  in  American  agriculture,  it  is 
proper  to  drop  a  word  of  dissatisfaction,  and  even  utter  a  note  of  warning,  in 
view  of  the  improvidence  and  reckless  waste  which  is  stripping  the  fairest  fields 
of  their  wealth  of  fertility,  exposing  them  to  the  constant  action  of  the  elements, 
tad  subjecting  them  to  an  annual  drain  of  the  same  constituents,  none  of  which 
aw  ever  returned  to  the  soil.  The  Department  estimate  of  the  average  produc- 
tion of  wheat  in  Ohio  last  year  was  about  four  bushels  per  acre ;  the  State 
statistics,  so  far  as  returned,  made  the  yield  scarcely  three  bushels.  None  will 
doubt  that  it  is  more  owing  to  bad  culture  and  want  of  drainage  than  to  the 
fltverity  of  the  season  that  the  product  did  not  average  20  bushels.  Every  new 
western  State  is  remarkable  for  sounding  reports  of  great  crops  of  wheat,  and 
the  same  States,  in  a'  very  few  years,  are  equally  remarkable  for  reduction  in 
yield  of  wheat,  increase  of  insects,  and  prevalence  of  disease. 

The  freshest  areas  in  this  culture,  east  of  California,  will  scarcely  yield  an 
average  of  12  bushels  per  acre  the  present  year.  A  systematic  rotation,  some 
attention  to  fertilization,  greater  care  in  the  selection  of  seed,  better  tillage  and 
more  thorough  culture,  will  alone  prevent  deterioration  in  products  and  real 
values  of  farm  property.  This  stigma  upon  American  agriculture  may  be  attrib- 
uted in  part  to  the  cheapness  of  western  lands,  the  original  price  of  which  bears  so 
insignificant  proportion  to  their  intrinsic  value,  that  the  owner  erroneously  deems  it 
cheaper  to  remove  to  new  lands  than  to  sustain  and  increase  the  productive  capacity 
of  big  present  farm.  One  result  of  this  fatal  error  is  the  removal  westward,  year 
by  year,  of  the  centre  of  wheat  production,  thus  adding  transportation  and  other 
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charges  to  its  ultimate  cost,  threatening  to  make  difficult  the  future  supply  or 
our  population,  and  to  render  export  impossible. 

If  wo  shall  bo  able  to  produce  our  own  supply  of  breadstuff's,  with  a  surplus 
sufficient  to  prevent  the  operations  of  speculators,  a  failure  to  supply  a  foreign 
demand  need  occasion  few  regrets  among  the  true  friends  of  agriculture,  for 
grain-growing  for  export  is  unquestionably  the  most  illusory  and  least  remuner- 
ative of  agricultural  operations}  and  its  worst  feature  is  the  exhaustion  of  the 
soil  wliicli  inevitably  follows  its  culture  in  undue  proportion  to  stock-raising. 
Western  farmers  are  finding  true  the  remark  of  the  late  Hon.  Henry  L.  Ells- 
worth, made  20  years  ago,  that "  the  profits  of  wheat  appear  well  in  expectation, 
on  paper,  but  the  prospect  is  blasted  by  the  appearance  of  insects,  bad  weather 
in  harvesting,  or  transportation  to  market,  or  last,  a  fluctuation  in  the  market 
itself;"  and  many  are  inclining  to  the  belief  of  Lord  Brougham,  "  that  grazing 
countries  are  always  the  most  prosperous,  and  their  population  the  most  contented 
and  happy." 

THE  POLITICS  OF  AGRICULTURE. 

The  modest  reserve  and  quiet  independence  of  our  rural  population  have 
heretofore  barred  the  great  interest  of  agriculture  from  its  proper  prominence  in 
the  legislation  of  the  country;  while  other  interests,  more  active  and  clamorous, 
with  the  advantages  of  association,  abundant  means,  and  concentrated  effort, 
have  often  secured  special  protection  at  the  expense  of  the  farmer.  Unfortu- 
nately this  disinclination  to  self-seeking,  and  lack  of  ambition  for  publie  station, 
result  too  generally  in  the  selection  from  towns  and  cities  of  national  legislators! 
from  other  avocations,  some  of  whom  have  little  knowledge  of  the  peculiar  wants 
of  the  forming  class,  and  many  others  may  have  connection  with  other  interests 
that  may  be  brought  into  frequent  antagonism  with  those  of  agriculture.  Far- 
mers are  learning  their  power,  and  are  beginning  to  exercise  it  in  self-protection, 
if  not  for  their  own  advantage ;  and  their  interests  are  now  more  clearly  under- 
stood and  more  fully  represented  in  legislative  councils  than  at  any  former  period. 

BAILROADS. 

The  railroad  interest  has  secured,  among  other  favors  and  franchises  of  the  gov- 
ernment, grants  of  public  land,  amounting  to  184,000,000  acres,  in  aid  of  lines 
extending  in  all  directions,  to  the  borders  of  civilization,  under  the  plea  of  furnish- 
ing facilities  for  travel  and  transportation  of  the  fruits  of  agriculture  and  the 
products  of  mines;  and  the  results  have  been  seen  in  extended  settlement  and 
expanding  cultivation ;  yet  growing  stronger,  disregarding  the  general  welfare, 
these  monopolies  have  combined,  in  their  tariff  of  rates,  to  discriminate  unfairly 
against  farm  products,  and  to  require  much  the  larger  portion  of  the  value  of  the 
crops  for  their  transportation  to  market.  So  onerous  is  this  burden,  that  the 
cost  of  transportation  of  wheat  from  Chicago,  and  other  western  centres,  to  tho 
Atlantic  cities,  is  greater  than,  ttQifX  San  Francisco,  via  Cape  Horn,  to  the  samo 
points.  It  is  hoped  that  the  ajfo  l^qh  of  rural  voters  to  this  subject  may  ulti- 
mately correct  this  evil,  wHo]*  h  ^#0  bo  serious  a  drawback  to  their  industry; 
but  it  can  only  be  accompljgi  V    ^  untiring  vigilance  over  State  legislation, 
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and  by  securing  the  enactment  of  laws  that  shall  restrain  these  corporations 
from  the  absorption  of  the  entire  products  of  the  farm,  instead  of  allowing  them 
to  control  the  legislation  of  the  country  against  the  best  interests  of  the  people, 
and  especially  to  the  detriment  of  the  consumer,  who  is  made  to  pay  tribute  to  this 
eumbination,  which  breaks  down  a  fair  competition  incidental  to  all  other  classes 
and  associations  in  the  business  of  life. 

In  this  connection  I  desire  to  express  the  hope  that  Congress  may  devise  and 
perfect  some  plan  for  facilitating  the  early  construction  of  a  ship  canal  for  the 
transportation  of  western  products  from  the  lakes  to  the  ocean,  or  for  the  building 
of  a  double  track  freight  railway,  open  to  all,  forwarding  on  equal  terms,  and 
supported  by  an  equitable  system  of  tolls. 

THE  WOOL  QCTXBSST. 

The  wool-growing  interest,  involving  a  capital  of  hundreds  of  millions,  and 
underlying  the  prosperity  of  American  agriculture  in  a  degree  scarcely  appro- 
dated  by  farmers  themselves,  has  been  saved  from  threatened  annihilation  by  the 
action  of  Congress  in  placing  a  duty  upon  the  foreign  article  equivalent  to  the 
internal  taxation  endured  by  the  wool-growers,  though  not  until  the  commercial 
class,  taking  advantage  of  the  tardy  progress  of  the  measure,  had  inflicted  a 
heavy  blow  in  the  introduction  of  more  woollens  in  a  single  year  than  were  im- 
ported in  three  years  of  the  late  war.  It  is  to  be  hoped  that  a  premium  will 
never  again  be  given  to  foreign  production,  either  of  wool  or  woollens,  by  im- 
posing a  higher  tax  upon  American  than  upon  foreign  wool-growers,  and  that 
the  present  moderate  and  harmonious  adjustment,  barely  saving  the  two  classes 
of  producers  from  loss,  and  consumers  from  becoming  the  ultimate  prey  of  for- 
eign monopolists,  may  long  be  undisturbed,  even  b}f  the  threat  of  agitation  for 
repeal  Our  wool  production  is  now  more  than  equivalent  to  two  thirds  of  a  full 
supply,  and  with  an  increase  of  worsted  wools,  already  initiated  and  progressive, 
and  more  attention  to  the  finer  varieties  of  clothing  wools,  there  will  scarcely  be 
occasion  for  any  imports  whatever,  with  the  exception  of  coarse  carpet  styles, 
complete  provision  for  which  exists  at  a  nominal  rate  of  duty.  It  is  a  manifestly 
false  system  of  political  economy  in  a  nation  with  a  continental  domain,  having 
imneaBured.resources  of  annual  growth  running  to  waste,  that  sends  abroad  for 
the  raw  materials  of  manufacture ;  and  it  is  scarcely  less  unwise  in  a  teeming 
population,  demanding  various  employment,  to  send  from  the  country  these  un- 
wrought  productions,  which  we  are  amply  able  to  manufacture  for  the  markets 
of  the  world. 

SOUTHERN   AFFAIBS.  l 

The  unsettled  condition  of  the  industry  of  the  southern  Statef  requires  the  en- 
couraging aid  and  friendly  recognition  of  the  government  to  restore  the  people 
to  a  state  of  prosperity  and  self-reliance,  so  essential  to  the  development  of  the 
great  resources  of  that  section.  There  is  every  evidence  of  a  fixed  and  deter- 
mined purpose  of  the  people  to  adapt  themselves  to  the  changes  produced  by  tho 
resort  of  the  late  war.  I  am  confident  that  the  change  in  the  labor  system  of 
theso  States,  radical  as  it  has  been,  will  ultimately  prove  a  great  and  permanent 
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benefit,  which  none  will  bo  more  ready  to  acknowledge  than  those  affected  by  it ; 
and  that  the  least  apprehension  of  an  attempt  to  revive  the  system  of  slavery  is 
entirely  groundless.  By  no  .means  can  a  settled  and  well-grounded  conviction 
of  this  fact  be  so  readily  realized  as  by  promptly  and  emphatically  disabusing 
the  minds  of  the  freedmen  (at  present  unsettled  and  disturbed)  of  anticipations 
of  dividends  of  confiscated  estates,  and  the  delusions  of  political  preferment. 
With  ample  protection  of  his  civil  rights  and  privileges,  the  increasing  demand 
for  his  labor,  at  remunerating  wages,  will  make  his  presence  not  only  acceptable 
but  desirable ;  antagonism  of  capital  and  labor  will  cease,  and  the  laborer  of  to- 
day, with  the  accumulations  of  his  industry  and  economy,  becomes  the  proprietor 
of  to-morrow. 

A  portion  of  the  people  have  been  influenced  by  more  potent  causes  for  dis- 
couragement than  political  failure,  and  the  change  in  the  relations  of  labor.  Re- 
duced to  almost  hopeless  poverty  by  the  exactions  and  vicissitudes  of  war,  many 
thousands  of  the  poor  of  these  sections,  during  the  early  part  of  the  present  year, 
Buffered  great  distress  and  absolute  want,  whioh  excited  the  sympathy  of  the  be- 
nevolent in  the  north,  and  secured  food  supplies  for  temporary  relief. 

The  distribution,  under  the  special  appropriation  of  fifty  thousand  dollars,  to 
be  expended  in  seeds  for  these  States,  was  promptly  and  fully  made  in  accord- 
ance with  the  views  and  intentions  of  Congress,  through  special  agents,  sent 
through  the  southern  States,  postmasters,  prominent  citizens,  and  the  officers  and 
agents  of  the  Freedmen's  Bureau.  Although  authorized  iate  in  the  season,  the 
information  received  by  the  Department  has  been  entirely  satisfactory  as  to  the 
result  produced  by  this  liberal  and  timely  donation. 

These  States  possess  decided  natural  advantages  over  the  northern  and  west* 
orn  sections  in  their  ability  to  produce  every  article  which  may  be  grown  in  the 
higher  latitudes,  with  the  almost  exclusive  advantage  of  producing  cotton,  hemp, 
rice,  sugar,  and  other  products  of  the  lower  temperate  zone.  With  longer  shore* 
lines  than  any  other  section  of  the  continent,  facilities  are  furnished  for  coastwise 
and  inland  navigation  to  the  whole  tide-water  area,  which  is  endowed  witlm  cli- 
mate peculiarly  adapted  to  market  gardening,  with  forests  abounding  in  the  most 
valuable  timber,  and  waters  teeming  with  edible  fishes  and  Crustacea.  Florida 
is  destined  to  be  a  winter  garden,  yielding  market  supplies  to  northern  cities 
without  a  risk  of  competition,  and  oranges,  figs,  and  olives,  and  other  fruit* 
of  sub-tropical  climes.  Between  tide-water  and  the  lower  slopes  of  the  mount- 
ains is  a  region  producing  wheat  of  a  better  quality  than  that  of  any  section 
north  of  it,  the  entire  range  of  farm  products  in  great  profusion,  and  such  fruits 
as  apples,  cherries,  and  grapes,  with  certainty  and  success.  The  mountain 
region,  almost  unappropriated  and  unknown,  at  an  elevation  varying  from  1,500 
to  6,000  feet,  is  the  great  grazing  section  of  North  America,  sufficient  to  furnish 
abundant  pasturage  through  the  year  to  millions  of  cattle  and  sheep.  These 
mountain  slopes  are  generally  free  from  Burface  rocks,  covered  with  forest  growths 
interspersed  with  grassy  glades,  and  fertile  to  their  summits.  In  bodies  of  thou- 
sands of  acres,  these  pastoral  areas  await  the  advent  of  the  dairyman,  the  wool- 
grower,  and  the  herdsman,  at  prices  not  exceeding  those  of  the  public  lands  of 
the  distant  west;  and  even  on  tb#  eastern  nsp^  °f  tne  Blue  Ridge,  in  prox- 
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HDity  to  railroads  and  near  to  great  markets,  whole  counties  together  have  little 
more  than  ten  percent,  of  their  territory  in  a  state  of  nominal  improvement. 

There  are  grounds  for  assuming,  also,  that  this  must  ultimately  become  the 
great  wine-producing  section  of  the  country ;  for  observation  and  experience 
folly  attest  that  the  higher,  oolder,  and  more  humid  latitudes  will  not  ripen  to 
perfection  the  wine-producing  grape.  It  being  now  a  well-settled  fact  that 
wine  can  be  made  in  this  country  equal  to  the  best  that  can  be  imported,  we  have 
only  to  select  a  region  of  our  great  ootmtry  where  the  climate  is  perfectly  adapted 
to  grape  culture,  to  be  independent  of  the  world  for  our  wine  supplies. 

Examination  of  the  following  table  will  show  the  extent  of  land  not  included 
in  farms  in  the  several  States : 


States. 


Arkansas 

California 

Connecticut 

Delaware 

gkrida 

XDixuns. .      .  . 

Indiana..". 

Iowa 

Kansas 

Kentucky 

Main© 

Maryland. 

Maasachnsetta . . 
Michigan ...... 

Minnesota 

££fc::: 

Nebraska 

Nevada 

Hew  Hampshire, 

New  Jersey 

New  York. 

North  Carolina.. 

Ohio 

85**."". 

V&uuyiTania ... 

n*air4rT  t.Iqti.i 

South Carolina.. 

Texas 

Varraoat ~ 

Virginia 


fl 


6,385,724 
1,983,313 
2,468,034 
1,830,807 

637,065 

654,213 
8, 062, 758 
13, 096, 374 
8,242,183 
3, 792, 792 

405,468 
7,644,208 
2, 707, 108 
2,704,133 
3,00£,267 
2, 155, 512 
3, 476, 296 

556,250 
5, 065, 755 
6,246,871 

118,789 
14,132 
9,367,034 
1,944,441 
14, 358, 403 
6,517,284 
12,625,394 

696,  414 
10,463,296 

335,128 
4,572,060 
6,795,337 
2,650,781 
2,823,157 
11,437,821 
3,746,167 


162,782,769 


12,718,821 
7, 590, 393 
6,262,000 
673,457 
367,230 
2,266,015 

18, 587, 732 
7,815,615 
8, 146, 109 
6, 277, 115 
1,372,932 

11,519,053 
6,591,468 
3. 023, 538 
1,833,304 
1, 183, 212 
3,554,538 
2, 155, 718 

10, 773, 929 

13, 737, 939 

512,425 

41,986 

1, 377,  591 

1, 039,  084 

6, 616, 555 

17,245,685 

7, 846, 747 

1, 164, 125 

6,548,844 

186,096 

11,623,859 

13,873,828 

22, 693, 247 
1,451,257 

19, 679, 215 
4, 147, 420 


242,498,062 


13,357,535 

23,833,014 

112, 219, 086 

487,096 

352,505 

35,011,292 

10, 461, 510 

14,550,411 

5,249,468 

25,158,893 

50,265,130 

4, 951, 939 

17,162,864 

13,472,329 

1, 152, 269 

1, 653, 276 

29,097,806 

50, 747, 872 

14, 340, 15C 

21, 839, 190 

48,000,375 

71,681,623 

2, 194, 575 

2,341.275 

9, 105, 042 

5,037,031 

5,104,829 

58, 914, 821 

12,427,860 

314, 616 

2, 610, 481 

8,514,835 

126,541,412 

1,522,426 

8,148,244 

26, 717, 773 


834,548,859 


55,128 
39,004 
18,716 
25,180 
6,658 
6,568 
62,003 

143, 310 

131,826 
61,163 
10,400 
90,814 
17,328 
55,698 
25,494 
35,661 
62,422 
18,181 
40,640 
92,792 
2,789 
91 
30,501 
27,646 

196,990 
75,203 

179,889 
5,806 

156,357 
5,406 
33,171 
82,368 
42,891 
31,556 
92,605 
68,270 


2,033,665 


346 
245 
666 

99 
151 
444 
430 
146 
124 
165 
171 
211 
036 
103 
190 

94 
113 
149 
370 
215 
226 
617 
193 
108 
106 
316 
114 
355 
109 

96 
488 
251 
591 
135 
324 
114 


199 


It  will  be  seen  that  the  southern  States  vie  with  the  distant  west  in  extent 
of  unoccupied  lands.  They  show  an  area,  not  in  farms,  amounting  to  nearly 
380,000,000  acres,  nearly  two-thirds  as  muoh  more  "  unimproved  "  in  farms,  and 
less  than  75,000,000  nominally  improved,  which  is  but  thirteen  per  cent  of  the 
whole,  and  not  half  of  this  in  actual  cultivation.  It  is  safe  to  say  that  little  more 
than  five  per  cent,  of  the  area  of  the  south  is  annually  cultivated. 

An  imperative  and  immediate  necessity  of  rescinding  the  cotton  tax  must  be 
tpparent  to  all.    The  reduction  of  more  than  one-half  of  the  value  of  this  fibre, 
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in  connection  with  labor  contracts,  and  other  expenses  upon  the  basis  of  high 
prices,  is  disastrous  and  disheartening  in  the  extreme.  A  tax  of  20  per  cent,  ad 
vatorem  upon  one  of  the  raw  products  of  agriculture,  which  has  not  paid  the 
expenses  of  culture,  most  be  destructive  to  all  enterprise  and  effort  in  the  pro- 
ducer, and  yet  many  a  cotton  planter  will  fail  to  realize  a  more  cheering  state  of 
facts  at  the  close  of  the  year's  operations;  and  it  will  stimulate  the  efforts  of 
the  British  cotton  supply  associations!  wh!~h  have  Increased  the  India  yield,  by 
the  aid  of  the  war  and  our  own  taxation,  nearly  four-fold  in  eight  years,  and  that 
of  Brazil  at  about  the  same  rate.  Ten  years  ago  the  contribution  of  the  United 
States  to  the  European  supply  was  fully  four-fifths  of  the  total  amount ;  now 
it  is  considerably  less  than  the  receipts  from  other  sources.  During  ten  months 
of  1867,  the  imports  into  Great  Britain  were  as  follows : 

.  Founds. 

Prom  Brazil 604, 284 

Prom  Egypt 591,398 

Prom  India  and  China 2, 968, 557 

Prom  the  United  States 4, 188, 094 

From  other  quarter* 292, 000 

Total 8, 544, 333 


The  following  table  shows  the  rate  of  increase  in  the  production  of  competing 
countries,  stated  in  bales — those  of  the  United  States  averaging  441  pounds,  of 
Egypt  490,  India  and  China  360,  and  Brazil  174  pounds. 


Twr. 


1850 

i§?° 

1862 
1863 
1864 
1865 
1B66 


I 


Bales. 

2,086,000 

2,580,000 

1,841.000 

72, 000 

132,000 

198,000 

462,000 

1,162,745 


Bales, 

125,000 
103,000 
100,000 
134,000 
138.000 
212,000 
340,000 
407,646 


Bale*. 

101,000 
110,000 
97,000 
133,000 
204,000 
257,000 
334,000 
167,451 


Bale*. 

510,000 

563.000 

966,000 

1,072,000 

1, 391, 000 

X  798, 000 

1,407,000 

1,866,600 


Bales. 
7,000 
10,000 
11,000 
35,000 
67,000 
122,000 
211,000 
144,600 


i 


Bales. 

2,829,000 

3,366,000 

3,035,000 

1,445,000 

1, 93*  000 

2,586,000 

2,754,000 

3,749,042 


It  is  not  probable  that  a  monopoly  in  cotton  production,  will  be  regained,  nor 
is  it  desirable  that  it  should  be.  The  cotton  of  this  country  is  of  superior  qual- 
ity, and  should  be  manufactured  largely  where  it  is  grown ;  any  surplus  of  the 
raw  material  would  then  command  remunerative  prices  abroad,  and  the  cotton 
interest  would  still  be  independent  of  foreign  combinations,  and  far  more  pros- 
perous than  in  the  time  when  planters  made  more  purchases  annually  than  the 
proceeds  of  their  cotton  would  cover.  The  factories  would  make  a  demand  for 
the  labor  of  women  and  children,  and  furnish  markets  which  would  stimulate  a 
widened  range  of  agricultural  production,  making  requisite  and  inevitable  a 
largely  increased  population,  and  ultimately  resulting  in  larger  crops  of  cotton 
than  in  the  boasted  days  of  our  cotton  supremacy. 
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The  solution  of  the  labor  question  in  the  cotton  States  is  anxiously  awaited 
by  the  people.  The  recent  radical  change  of  the  system  of  labor  has  necessarily 
been  attended  with  irregularities,  especially  in  the  working  of  large  plantations, 
and  has  led  to  disappointments  and  discouragements ;  and  the  operations  of  the 
future  will  undoubtedly  be  conducted  on  a  smaller  scale  by  a  larger  number  of 
proprietors.  No,  body  of  laborers  of  whatever  race  or  degree  of  intelligence,  if 
free  to  contract  for  their  own ,  service,  can  be  held  in  one  locality,  or  one  branch 
of  industry,  or-  prevented  from  attempts,  however  weak  or  unsuccessful,  to 
assume  the  part  of  proprietor.  The  negroes  of  the  South  have  exhibited  such 
restlessness,  and  evinced  a  similar  ambition,  to  the  annoyance  of  the  contractors 
for  their  labor ;  yet  in  many  cases  their  employers  have  accorded  to  them  a 
character  for*  stability  and  industry  that  was  scarcely  to  be  expected.  Time 
alone  will  settle  these  disturbed  conditions;  and  patience  and  experience  in 
adjustments  to  new  circumstances  on  the  part  of  employers  and  employe's  will 
aid  materially  in  the  settlement. 

The  introduction  of  Asiatics  to  meet  the  requirements  of  cotton  production  is 
to  be  deprecated,  not  only  because  such  labor  is  unskilled  and  far  inferior  to 
negro  labor,  but  it  will  add  to  the  complications  produced  by  the  jealousies  and 
prejudices  of  races  widely  differing  in  character,  taste,  and  traditional  customs. 
The  assumed  disadvantage  in  the  presence  of  one  inferior  race  cannot  be  neu- 
tralized by  the  introduction  of  another. 

As  a  result  of  the  doubt  relative  to  the  action  of  the  negro,  the  white  man  has 
undertaken  the  solution  of  the  labor  question,  and  is  successfully  producing  cot- 
ton, both  by  co-operative  and  individual  enterprises,  proving  to  the  world  that 
the  Caucasian  can  labor  without  detriment  to  health  under  a  southern  sun,  and 
laying  the  foundation  for  universal  industry  and  general  thrift. 

There  is  unexampled  activity  throughout  this  section  in  search  of  new 
branches  of  production,  and  the  fostering  care  of  the  government  in  aiding  the 
acquisition  of  new  fruits,  grasses,  and  fibres,  and  in  furnishing  information  cal- 
culated to  facilitate  experiments,  correct  injurious  misapprehensions,  and  render 
these  activities  successful,  will  be  rewarded  by  the  return  of  prosperity  to  a  great 
section,  and  in  a  development  that  will  enrich  the  country  and  astonish  the  world. 

STOCK  IMPORTATION. 

The  cattle  plague,  or  rinderpest,  having  almost,  if  not  entirely,  disappeared  in 
Europe,  it  will  become  necessary  to  repeal  or  modify  the  law  prohibiting  the 
importation  of  cattle,  no  cases  having  appeared  in  England  for  some  weeks,  and 
notice  having  been  given  that  no  more  reports  will  be  made.  Stock-growers  of 
this  country  desire,  after  so  long  prohibition  of  importation,  to  avail  themselves 
of  an  opportunity  for  judicious  selection  of  favorite  strains  of  blood,  and  to 
secure  the  result  of  recent  improvements. 

DEPARTMENT  OPERATIONS. 

The  limited  appropriations  heretofore  made  to  this  Department  have  merely 
enabled  it  to  inaugurate  a  plan  of  operations  designed  to  further  the  interests  of 
intelligent  husbandry,  and  protect  it  in  its  economic  and  political  relations  with 
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other  industries.  Constantly  accumulating  evidence  of  the  interest  awakened 
among  farmers  in  these  efforts  in  behalf  of  agriculture  attests  the  vitality  and 
utility  of  this  branch  of  the  government  service.  Special  information,  involving 
scientific,  technical,  and  practical  knowledge,  is  sought  with  great  avidity  by 
'individuals  and  associations,  and  by  directors  and  promoters  of  emigration  and 
official  boards  of  agriculture  in  foreign  countries ;  and  the  monthly  and  annual 
reports  are  yearly  received  with  increasing  appreciation. 

The  Bystem  of  crop  estimates,  initiated  as  an  experiment,  and*  furnishing  only 
approximate  results  in  the  absence  of  a  complete  census  of  production,  have 
proved  sufficiently  reliable  to  excite  the  ire  of  speculators,  whose  purposes  are 
frequently  foiled  by  their  publication.  In  the  case  of  cotton,  the  only  product 
of  Which  an  annual  enumeration  is  attainable,  the  estimate  oflast  year,  of 
1,835,000  bales,  was  strikingly  verified. 

Great  benefits  would  result  from  a  census  by  the  general  government,  taken 
in  periods  of  five  years,  instead  of  ten,  as  heretofore;  and  it  is  to  be  regretted  that 
there  is  not  in  each  State  a  provision  for  an  annual  census  of  the  principal  farm 
products,  and  that  in  many  of  those  States  which  have  taken  some  action  in 
that  direction,  there  should  be  so  much  neglect  and  failure  in  the  enumeration 
required  on  the  part  of  local  officers,  many  of  whom  appear  to  regard  the  duty 
as  a  labor  to  be  performed  or  neglected  at  pleasure.  The  schedules  to  be  filled 
should  be  as  nearly  as  possible  the  same  in  each  State ;  the  duty  of  the  officer 
should  be  made  imperative,  and  public  opinion  should  be  brought  to  enforce  the 
requirement.  The  efficiency  of  these  officers  differs  much  in  different  States, 
but  the  returns  of  the  States  most  reliably  and  completely  reported  fall  far  short 
of  the  figures  of  the  United  States  census  of  the  same  period.  If  those  statistics 
could  be  made  equally  and  reasonably  complete  and  accurate  in  the  several 
States,  and  the  returns  should  be  promptly  communicated  to  this  Department, 
the  results  might  be  of  exceeding  interest  and  value. 

Believing  that  a  more  direct  and  intimate  communication  between  this  Depart- 
ment and  the  people,  through  the  medium  of  competent  representatives,  would 
be  conducive  of  good  results,  securing  co-operation  in  official  labors,  comparing 
results  of  agricultural  processes  under  different  circumstances,  noting  the  progress 
of  improvement  at  exhibitions  or  special  meetings,  and  communicating  in  lectures 
or  conversations  the  results  of  official  investigations,  I  have  taken  occasion,  to 
some  extent,  thus  to  employ  the  services  of  heads  of  divisions,  in  observations 
having  reference  to  the  greater  efficiency  of  their  several  branches  of  the  Depart- 
ment, and  for  which  they  were  especially  qualified  by  specific  and  technical 
training.  I  am  satisfied  that  good  has  resulted  both  to  the  Department  and  to 
agriculture  by  this  representation. 

I  take  the  liberty  to  suggest  that  the  compensation*  fixed  by  law  for  the  ser- 
vices of  the  head  of  this  Depart311611* 1S  en^rely  inadequate,  and  would  recom- 
mend a  liberal  increase  of  y,  salary  of  the  Commissioner  of  Agriculture.  Be- 
lieving that  the  time  Las  aj^j  fCt  providing  suitable  and  appropriate  residences 
for  the  headB  of  the  di%e  &*  ^urtments  (^  the  government  upon  portions  of 
the  publio  reservations,  J  ^^^omraend  that  a  suitable  house  be  erected  for 
tie  accommodation  of  g^  Om^  ^^oner  of  Agriculture,  in  the  vicinity  of  the 
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Department  buildings.  The  social  position  of  chief  officers  of  a  great  nation, 
if  properly  maintained,  requires  outlays  greatly  disproportionate  to  the  compen- 
sation now  allowed  by  law,  and  with  the  short  periods  of  official  service  and 
frequent  changes  incident  to  6ur  (System  of  government,  no  one  can  enjoy  the 
comforts  of  a  home  without  great  pecuniary  sacrifices. 

THE  S££J>  DISTRIBUTION. 

The  distribution  among  the  people  of  new  and  valuable  seeds  and  plants, 
appears  to  be  one  of  the  principal  objects  of  Congress  in  the  annual  appropria- 
tions to  the  Department.  This  has  become  ft  most  delicate  and  difficult  duty, 
for  what  is  new  in  one  country  may  not  be  valuable  or  useful  in  another;  the 
moat  valuable  of  seeds  or  plants  may  be,  in  some  sections  of  our  own  country,  the 
most  common  varieties,  yet  unknown  in  other  sections;  and  (hose  which  would  be 
of  the  utmost  value  in  one  latitude  might  be  worthless  in  another.  Experience 
has  folly  shown  that  a  change  of  seeds  and  plants  from  one  section  to  another 
has  greatly  improved  the  yield  and  quality.  These  results  can  only  be  attained 
by  repeated  and  constant  tests  of  the  adaptation  of  the  several  varieties  to  soil 
and  climate.  To  introduce  or  to  distribute  seed  upon  any  other  principle  would 
be  useless.  The  charges  occasionally  heard  of  the  distribution  of  worthless  and 
common  seed,  are  caused  in  many,  if  not  in  all  cases,  by  inexperience  or  neglect, 
or  want  of  skill  in  their  culture ;  for  the  singular  anomaly  is  often  presented  by 
unfavorable  reports  from  some,  and  the  most  favorable  and  flattering  accounts 
from  others,  of  the  results  of  the  same  seeds  in  the  same  locality.  That  seed  may 
Dot  occasionally  be  mislabelled  in  the  millions  of  papers  put  up  and  annually 
distributed,  would  be  to  claim  a  marvellous  exemption  from  mistakes.  New 
varieties  are  obtained  whenever  satisfactory  evidence  has  been  adduced  that  they 
have  been  properly  tested ;  and  the  people  are  now  enjoying  the  benefits  of 
many  new  and  valuable  products  which  have  been  introduced  into  the  country 
through  the  agency  of  this  Department  The  crops  of  sorghum  alone  would 
more  than  compensate  for  all  the  money  expended  by  the  Department  for  seeds. 

The  total  distribution  of  seeds  for  the  year  amounted  to  1,426,637  papers. 
Of  this  number  352,000  were  distributed  through  senators  and  members  of  the 
39th  and  40th  Congresses ;  88,482  through  agricultural  and  horticultural  organi- 
zations; 164,953  to  corps  of  statistical  correspondents,  in  acknowledgment  of 
uluable  gratuitous  services ;  299,975  to  individuals  upon  letters  of  members  of 
Congress,  or  upon  personal  application,  or  in  answer  to  letters  from  individuals; 
and  521,227  to  the  southern  States,  under  the  special  appropriation  for  that 
purpose. 

PBOPAGATIN0  GABDEtf. 

The  distribution  of  plants  from  the  experimental  and  propagating  gardens 
from  January  1  to  May  6, 1867,  amounted  to  42,123,  principally  through  senators 
and  members  of  Congress,  reaching  every  State  and  Territory  in  the  country. 
The  articles  have  consisted  mainly  of  the  smaller  varieties  of  fruits,  of  which 
ti»  grape  has  been  in  large  proportion.  The  introduction  of  the  best  varieties 
d  this  valuable  fruit,  their  adaptation  to  various  climates  and  for  special  pur- 
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poses,  has  been  prominently  kept  in  view.  The  main  purpose  of  the  garden, 
that  of  testing  the  respective  merits  of  new  varieties,  is  still  kept  strictly  in  view, 
and  all  new  varieties  axe  procured  as  early  as  practicable,  and  the  knowledge 
gained  concerning  them  embodied  in  the  department  reports. 

The  Department  building  having  been  located  upon  the  reservation  now  used 
as  an  experimental  farm,  an  arrangement  of  the  grounds  in  a  manner  more  in 
keeping  with  the  surroundings  and  new  improvements  becomes  not  only  proper 
but  necessary.  As  a  farm,  it  has  long  been  evident  that  the  area  is  altogether 
too  limited  for  the  requirements  of  the  nation ;  seeds  beoome  intermixed,  and 
the  products  consequently  are  unreliable.  Even  with  regard  to  testing  the  merits 
of  various  products,  the  limited  space  that  can  be  afforded  to  each  is  such  as  to 
render  an  accurate  estimate  impossible.  I  would  therefore,  suggest  that  the 
reservation  be  devoted  to  the  purpose  of  forming  an  Arboretum  Amcricanum,  or 
grand  national  arboretum,  where  the  unequalled  arboreal  wealth  of  this  coun- 
try may  be  collected  and  planted  in  accordance  with  a  strict  botanical  system, 
and  at  the  same  time  exhibit  the  highest  degree  of  landscape  effect.  This  has 
long  been  a  desideratum  with  scientific  men  here,  as  well  as  in  foreign  countries, 
and  its  importance  has  very  frequently  been  impressed  npon  the  department. 
A  specimen  of  every  tree  and  shrub  capable  of  existing  in  the  climate  would 
here  find  its  appropriate  place,  forming  a  scientific  school  of  instruction  to  the 
botanical  student,  and  a  valuable  resort  to  the  artist,  and  to  all  lovers  of  the 
beautiful  in  nature.  Flans  for  this  important  improvement  are  now  in  course  of 
preparation  by  Mr.  Saunders,the  horticulturist  of  this  Department.  This  dispo- 
sition of  the  grounds  will  be  hailed  with  satisfaction,  and  will  be  a  work  of  time 
more  than  expense,  calling  for  no  alteration  of  present  surface  more  than  may 
be  necessary  in  providing  sufficient  roads  and  walks  for  the  inspection  of  the 
plants. 

THX  XXPXRIICSjrTAL  FARK. 

At  the  experimental  farm,  tests  of  seeds  of  cereals  and  garden  vegetables,  both 
foreign  and  domestic,  have  been  successfully  continued,  though  the  area  cultivated 
is  quite  too  limited  for  the  best  results.  Of  the  576  varieties  included  in  the  experi- 
ments, 43  were  of  winter  wheat,  66  of  spring  wheat,  5  of  winter  rye,  16  of  spring 
rye,  21  of  barley,  20  of  oats,  10  of  corn,  29  of  grass  seeds,  3  of  sorghum,  9  of  sugar 
beets,  35  of  peas,  36  of  potatoes,  and  27  of  melons.  Many  of  these  varieties, 
as  was  expected,  proved  undesirable  or  unsuitable,  while  others  succeeded  well, 
warranting  good  results  in  their  introduction  and  cultivation.  A  statement  of 
results  in  detail  will  be  found  in  the  report  of  the  superintendent  of  the  farm. 

The  spring  wheat  was  a  failure,  almost  necessarily,  in  this  climate;  it  is  pro- 
posed that  tests  of  this  grain  be  made  by  individuals  in  the  north  and  northwest 
the  coming  season. 

The  winter  wheat  was  prostr&ted  by  heavy  storms  late  in  spring,  and  therefore 
attained  scarcely  three-foury.-  of  the  highest  yield  of  the  previous  year,  yet  a 
Tasmanian  variety  produced  t  *^e  "^  °'  37  bushels  per  acre,  weighing  59 
pounds.  The  Tappaiiai)|)  fielded  at  the  rate  of  28  bushels,  weighing  65 
pounds.  x   ' 
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The  New  Brunswick  oats  attained  the  beet  results-— 36  bushels,  of  39  pounds. 

The  greatest  yield  of  rye  was  at  the  rate  of  42  bushels,  of  58  pounds. 

Of  the  36  varieties  of  potatoes,  including  the  most  noted  and  popular  of  this 
country  and  Europe,  the  results  of  last  year  are  substantially  repeated.  Those 
standing  highest  were  the  Goodrich,  Orono,  and  Samaritan.  This  season  the 
Samaritan  drops  to  sixth  on  the  list  in  point  of  productiveness,  and  >ho  first  three 
are  the  Goodrich,  Orono,  and  Golebrook  seedling,  yielding  at  the  rate  of  about 
300  bushels  per  acre. 

THE  CHEMICAL  LABORATORY. 

In  the  chemical  laboratory  of  the  Department  analyses  and  tests  have  been 
constantly  made  to  ascertain  the  value  and  utility  of  various  products,  fertilizers, 
minerals,  and  fibres,  the  benefits  of  which  the  country  is  reaping.  Correspond- 
ence has  been  held,  and  information  and  advice  given  on  making  sugar  from 
wfghum.  Attention  has  been  given  to  a  solution  of  the  question  as  to  the  extent 
of  territory  of  the  United  States  in  which  the  sugar  beet  may  be  grown  for  the 
rannfiacture  of  sugar,  and  in  what  respects  the  climatic  peculiarities  of  the  coun- 
try between  35°  and  45°  north  latitude  compare  with  the  beet-growing  districts 
of  northern  Europe.  An  extended  series  of  examination  has  been  made  upon 
beets  grown  on  the  experimental  farm  of  the  department,  the  results  of  which 
kave  not  been  tabulated  and  compared.  The  work  will  soon  be  completed,  and 
the  results  will  appear  in  the  report  of  the  chemist.  These  analyses  have  been 
made  at  different  stages  of  growth,  with  reference  to  the  effect  of  fertilizers  and 
to  ascertaining  the  time  at  which  the  largest  amount  and  best  quality  of  sugar 
may  be  obtained.  In  view  of  the  great  success  of  the  beet-sugar  manufacture 
m  France  and  Germany  and  the  supply  of  a  large  portion  of  Europe  with  an 
unexceptionable  article  of  sugar,  there  is  every  reason  to  anticipate  an  early  con- 
quest of  all  the  difficulties  which  confront  the  experiment  in  this  country.  Already, 
at  Chatsworth,  Livingston  county,  Illinois,  the  business  has  been  introduced  on 
an  extended  scale,  with  every  prospect  of  ultimate  success. 

STATISTICS. 

The  work  of  the  division  of  statistics  has  been  various  and  laborious.  A  mass 
of  ascertained  facts,  of  foreign  and  domestic  agriculture,  with  approximate  esti- 
mates of  current  productions  of  the  staples  of  the  farm,  will  be  found  in  the 
report  of  the  statistician,  condensed  and  systematized,  with  careful  analyses  and 
explanatory  illnstrations  and  comments. 

For  several  years  the  estimates  of  production  included  only  the  northern  States, 
until  people  bad  become  familiarized  with  aggregates  representing  the  production 
of  only  a  portion  of  the  country.  The  incorporation  of  the  southern  States  in  a 
grand  summary  of  agricultural  results  was  doubly  difficult  in  view  of  the  cessa- 
tion of  all  regular  agricultural  order  during  the  war  and  its  shattered  and  uncer- 
tain status  on  the  return  of  peace.  The  wonderful  agricultural  progress  of  the 
distant  Pacific  States  has  complicated  the  difficulties  of  accurate  compilation  of 
As  statistics  of  production.  Yet  with  the  aid  of  a  large  corps  of  zealous  and 
intelligent  reporters  in  all  sections  of  the  country,  valuable  results  have  been 
•thieved  in  this  branch  of  the  Department 
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In  comparison  with  18G0  the  table  of  numbers  and  prices  of  farm  stock  exhibit 
a  decrease  of  six  per  cent,  in  horses,  with  a  slight  increase  over  the  exhibit  of 
the  previous  year.  The  heaviest  loss  is  shown  in  the  south;  the  most  rapid 
recuperation  in  the  west.  Prices  of  horses  have  retrograded  less  than  values  of 
other  stock  during  the  year. 

Cows  appear  to  be  increasing  more  rapidly  than  other  horned  cattle,  as  a  result, 
in  part,  of  the  success  of  the  associated  dairy -system. 

Sheep,  it  is  claimed,  have  nearly  doubled  in  numbers  since  1860,  increasing 
from  23,000,000  to  more  than  40,000,000,  and  their  wool'  from  60,000,000  to 
115,000,000  of  pounds. 

There  has  been  an  increase  in  swine  since  1860,  principally  in  the  west. 

The  farm  crops  of  the  present  season,  with  some  exceptions,  have  been  more 
abundant  than  those  of  last  year.  The  wheat  crop,  for  three  years  compara- 
tively small,  has  been  generally  good,  with  a  large  acreage  and  a  moderate  yield. 
Including  the  southern  and  Pacific  States,  the  returns,  when  fully  complete,  will 
probably  show  a  total  aggregate  of  more  than  200,000,000,  bushels. 

While  com  promised  a  large  yield,  with  an  increased  acreage,  there  were 
serftus  local  losses,  principally  in  the  Ohio  valley,  which  will  tend  to  reduce  the 
estimates. 

Cotton  is  yielding  better  than  last  year,  and  will  probably  produce  an  aggre- 
gate of  more  than  2,500,000  bales. 

For  estimates  of  the  principal  products  reference  is  made  to  the  statistical 
report. 

THE  DEPARTMENT  BUILDING. 

The  new  building  for  the  accommodation  of  the  Department  was  not  contracted 
for  until  after  the  adjournment  of  the  session  of  tho  Congress  in  July  last,  in 
consequenoe  of  the  protracted  illness  and  subsequent  death  of  the  Commissioner. 
The  contract  was  awarded  to  the  lowest  bidder,  Francis  Gibbons,  jr.,  esq.,  of 
Baltimore,  with  whom  an  agreement  providing  for  the  furnishing  of  materials 
and  erection  of  a  building,  upon  the  plans  submitted  to  Congress,  and  upon  which 
the  appropriation  therefor  was  made,  was  duly  executed  on  the  2d  day  of  August, 
J8G7,  copies  of  which,  with  ample  security  for  the  performance  of  the  same,  are 
on  file  in  the  Comptroller's  office,  Treasury  Department.  The  erection  of  the 
building  was  promptly  commenced  and  is  now  ready  for  the  roof,  and  proceeding 
with  entire  satisfaction  toward  completion.  The  promptness  and  energy  with 
which  the  contractor  has  thus  far  progressed  with  the  work  warrant  the  confident 
belief  that  it  will  be  completed  under  the  terms  of  the  contract  and  within  the 
appropriation  by  the  l^t  day  of  March  next,  or  very  soon  thereafter. 

Further  appropriation  will  be  necessary  for  heating,  furnishing,  fixtures,  and 
grading  of  grounds  and  waltg  around  the  building,  the  cost  of  which  b<is  been 
submitted  in  the  estimates  f0r  0e  expenses  of  the  department  for  the  next  fiscal 
year,  and  will  be  duly  proso^d  to  Congress  for  consideration. 

There  has  been  paid  otx  ^  rJt  of  the  building,  upon  estimates  of  work  done 
and  materials  furnished,  %a^  /\  89.  The  remainder  of  the  appropriation  is 
applicable  to  the  payment      ftfl  +%et  estimates;  and  the  10  per  cent,  reservation, 
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under  the  contract,  upon  the  completion  of  the  work;  and  I  have  no  reason  to 
doubt  that  it  will  be  sufficient  for  those  purposes. 

FINANCES. 

The  declining  health  of  the  late  Commissioner  greatly  interfered  with  the  prompt 
rendering  of  his  quarterly  accounts  during  the  last  year  of  his  administration, 
none  having  been  rendered  for  that  period  until  after  I  had  assumed  control  of 
the  Department,  since  which  time  they  have  been  duly  submitted  to  the  proper 
accounting  officer  of  the  government.  In  the  settlement,  all  moneys  drawn  by 
him  from  the  Treasury  appear  to  be  accounted  for;  but  during  the  several  years 
of  continual  appropriations  for  nearly  the  same  objects,  drafts  were  made  upon 
certain  items  of  appropriations,  and  paid  out  upon  others  in  amounts  beyond  the 
appropriations  to  these  objects,  and  in  order  to  a  proper  adjustment  of  his  accounts 
opon  the  books  of  the  Treasury  Department,  a  deficiency  appropriation  to  the 
amount  of  $8,606  42  should  be  made. 

There  are  also,  in  addition  to  the  above,  various  unpaid  bills  for  seeds  and  other 
materials,  contracted  for  and  used  by  the  Department  during  his  administration, 
anomrting  to  $35,392  33,  to  meet  which  the  appropriation  for  that  year  was 
inadequate,  and  for  which  a  further  deficiency  appropriation  should  be  made.  A 
schedule  of  such  debts  has  been  submitted  to  the  honorable  Secretary  of  the 
Treasury  for  the  purpose  of  being  presented  to  Congress  in  the  usual  manner. 

The  appropriation  for  the  purchase  of  the  Glover  museum  was  promptly  applied 
to  that  object,  and  Mr.  Glover  has  duly  transferred  his  collection  to  the  govern- 
ment. This  collection  continues  to  be  the  centre  of  attraction  to  all  visitors,  and 
its  usefulness  as  an  economic  museum  can  scarcely  be  overestimated.  Additions 
of  interesting  objects  continue  to  be  made,  all  sections  of  the  country  contribu- 
ting specimens  of  agricultural  products,  minerals,  and  manufactures,  or  whatever 
may  be  considered  useful  and  illustrative  of  the  growth  and  enterprise  of  the 
country. 

In  reference  to  the  present  financial  condition  of  the  Department,  there  has 
been  expended  out  of  the  appropriation  for  the  current  fiscal  year  $65,118,  leav- 
ing a  balance  of  $113,902  to  meet  the  demand  for  the  remainder  of  the  year, 
which  is  considered  sufficient  /or  the  purpose. 

Respectfully  submitted, 

JOHN  W.  STOKES, 
Acting  Commissioner  qf  Agriculture, 
To  His  Excellency  Andrew  Johnson,  President 
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Washington,  D.  C,  May  5,  J868. 

Sib:  Although  my  connection  with  the  department  of  agriculture  did  not 
commence  until  near  the  close  of  1867,  when  the  operations  chronicled  in  the 
accompanying  reports  of  the  several  divisions  were,  nearly  accomplished,  it 
appears  proper  in  presenting  this  annual  volume,*  to  refer  briefly  to  certain  visible 
indications  of  progress  in  agriculture,  and  to  record  my  views  of  the  great  prin- 
ciples underlying  such  advancement,  and  the  practical  means  of  the  greatest 
efficiency  in  securing  it.  Among  these  indications  are  the  facts  of  production 
for  the  past  year,  comparing  favorably  with  those  of  the  preceding  years,  and 
giving  evidence  of  the  blessing  of  Heaven  upon  the  industry  of  the  farmer,  and 
the  continuance  of  the  ancient  promise  that  "while  the  earth  remaineth,  seed 
time  and  harvest  shall  not  cease." 

The  base  of  agricultural  operations,  within  the  last  few  years,  has  been  mate- 
rially enlarged  by  the  increased  area  of  land  brought  under  cultivation  j  and 
much  breadth  of  tillage  has  been  rendered  possible  by  the  practical  applica- 
tion of  mechanical  science  in  farm  machinery,  while  in  limited  but  increasing 
degree  the  soil  in  cultivation  has  been  made  more  productive  through  the  scien- 
tific use  of  the  various  agencies  employed  in  fertilization.  By  such  means  in 
the  hands  of  intelligent,  thoughtful,  and  earnest  men — a  class  yearly  becoming 
more  numerous  and  influential  in  the  practical  agriculture  of  this  country — the 
strength  and  efficiency  of  this  foundation  interest  are  certainly  and  surely  finding 
development,  and  its  importance  as  a  competitive  branch  of  human  industry  is 
hewming  better  understood  and  more  fully  appreciated. 

The  census  returns  of  1860  show  that  there  were  engaged  in  agricultural  pur- 
ftnts  a  greater  number  of  persons  than  in  those  of  manufactures  and  com- 
merce combined ;  and  that  the  value  of  farming  lands  had  more  than  doubled 
within  the  preceding  ten  years.  It  has  become  the  wonder  of  the  world,  that, 
daring  the  period  of  a  destructive  civil  war,  the  demands  of  consumption  and 
waste  should  be  fully  met,  and  in  many  respects  a  steady  advancement  con- 
tinued, even  amid  circumstances  of  discouragement,  and  with  a  manifest  defi- 
ciency of  labor.  That  this  improvement  is  progressive  is  shown  by  careful 
estimates  of  the  production  of  1867,  which  present  an  aggregate  increase  of  10 

*  It  if  my  intention  hereafter  to  secure  greater  promptness  in  the  publication  of  the  report — 
*  itfonn  beyond  my  power  to  initiate  in  the  issue  of  this  volume,  for  which  no  preparation 
*w  made  upon  my  accession  to  the  office,  owing  to  the  death  of  the  former  CocnUaiouer. 
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per  cent,  over  the  valuation  of  the  yield  of  1866,  and  by  the  suggestive  fact  that 
the  cotton  production  of  the  United  States  has  again  resumed  its  operation  at 
the  head  of  the  cotton-growing  countries  of  the  globe. 

A  comparison  of  the  total  productions  of  the  more  important  staples,  as  returned 
by  the  census  of  1850  and  of  1860,  with  the  estimates  of  1867  for  the  same  pro- 
ducts, indicates  a  fair  progression,  under  the  adverse  circumstances  connected 
with  a  civil  war  which  devastated  one  section  and  withdrew  a  heavy  percentage 
of  agricultural  labor  from  the  other.  In  the  following  table,  which  makes  this 
exhibit,  the  items  of  corn  and  potatoes  of  1867  are  unusually  small,  those  crops 
having  suffered  greater  injury  than  for  several  years  previous : 


1850. 


1860. 


18C7. 


Corn bushels 

Wheat do.. 

iCyO  ••...«....•  mm  ... .......     ..**»..•  QO  a  .  i 

Oats - do.., 

Barley do... 

Buckwheat do... 

Potatoes do... 

Tobacco pounds 

Hay tons 

Cotton bales 

Wool pounds 


692,071,104 

100,485,944 

14,188,813 

146,584,190 

5,167,015 

8,956,912 

65,797,896 

199,752,655 

13,838,642 

2,445,793 

52,516,959 


838,792,740 
173,104,924 

21,101,380 
172,643,185 

15,825,898 

17,571,818 
111,148,867 
434,209,461 

19,083,896 
5, 38/,  052 

60,264,913 


768,320,000 

217,870,400 
23,490,000 

275,099,000 
25,727,000 
21,359,000 
67,783,000 

323,724,000 

26,277,000 

2,300,000 

112,000,000 


THOROUGH  DRAINING  AND  DEEP  CULTURE  THE  BASIS  OF  IMPROVEMENT  IN 

AGRICULTURE. 

The  fact  is  patent  to  the  most  superficial  observation  that  the  total  sum  of  the 
vast  production  of  our  agriculture  is.  the  yield  of  an  average  depth  of  cultivation 
of  the  soil  not  exceeding  six  inches — comparatively  a  mere  film  of  the  earth's 
surface.  All  the  inorganic  matter  needed  by  plants,  and  all  other  elements  of 
their  nutrition  and  full  development  that  come  from  the  earth,  must  be  supplied 
within  this  limit,  while  all  the  soil  below  this  .depth  is  unemployed  and  inert. 
The  roots  of  the  grains  and  grasses  do  not  ordinarily  extend  much  below  the 
depth  cultivated ;  an<J  the  average  of  this  in  our  country  is  insufficient  either  for 
protection  against  drought,  for  adequate  returns  for  the  labor  of  cultivation,  or 
for  full  supplies  of  farm  products  for  national  consumption.  We  may  not  bo 
able  to  calculate  the  precise  amount  of  increase  in  production  due  to  an  addi- 
tional inch  in  depth  of  cultivation,  but  experiments  have  shown  that  in  many 
soils  it  bears,  relatively,  a  near  proportion  to  the  increase  in  depth  of  culture ; 
so  that,  where  the  soil  is  now  worked  to  six  inches,  an  inch  greater  depth  of 
cultivation  would  give  nearly  one-sixth  more  production.  The  agricultural  pro- 
duce of  1867,  of  those  artioles  which  would  be  influenced  by  depth  of  culture, 
has  a  total  value  of  at  least  $1,500,000,000.  Now,  an  increase  of  even  one- 
tenth  of  this  amount  by  an  additional  inch  of  culture  would  add  $150,000,000 
to  the  value  of  the  annual  agricultural  productions  of  the  country. 

An  erroneous  impression  exists  relative  to  the  depth  to  which  the  roots  of  the 
cereals  and  clovers,  as  weH  ag  many  other  plants,  will  descend  in  an  aerated  and 
healthy  soiL    In  ravines  th^  Jiave  ]#en  filled  with  surface  soil,  or  wherever  the 
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mould  is  of  suitable  texture  and  condition,  carrots  and  parsnips  are  often  found 
of  8  length  of  three  feet  or  more;  clover  roots  from  three  to  four  feet;  and 
instances  have  been  given  of  ptill  greater  length  of  the  roots  of  wheat  and  oats. 
With  the  prevalent  mode  of  culture,  in  very  compact  soils,  wheat  roots  are  so 
near  the  surface  as  to  be  thrown  out  by  the  mechanical  displacement  of  freezing 
and  thawing,  and,  if  not  utterly  destroyed,  they  struggle  fruitlessly  to  pierce  the 
unbroken  subsoil,  paeked,  perhaps,  by  the  tread  of  cattle  for  a  century,  and 
finally  yield  to  the  blasting  power  of  an  early  drought,  blighted,  shrivelled,  light, 
worthless  for  seed,  and  of  little  value  for  bread.  The  drill,  planting  the  seed 
firmly  in  the  earth  instead  of  scattering  it  on  the  surface,  already  saves  half  the 
winter-killing  in  the  fields  where  it  is  used ;  and  deep  culture,  with  proper  drain 
age,  would  procure  exemption  from  most  of  the  remaining  liabilities,  and,  ordi- 
narily, from  all  danger  of  loss  from  drought.  The  advantage  of  additional  depth' 
of  pulverization,  therefore,  would  often  be  far  greater  than  the  proportionate 
increase  of  depth,  and  the  profit  of  the  improvement  would  be  increased  in  cor- 
responding ratio.  In  this  country  the  average  yield  per  acre  of  one  of  the  prh> 
opal  staples,  wheat,  under  our  system  of  shallow  cultivation,  has  been  gradually 
leaened,  until  at  the  present  time  it  does  not  exceed  12  bushels  per  acre,  while 
England,  with  her  deep  tillage  and  rotation  system,  has  raised  her  average  to 
28  bushels.  Estimating  our  wheat  area  at  18,000,000  of  acres,  and  allowing  an 
increase  of  16  busSels  per  acre  under  a  system  of  thorough  and  judicious  culti* 
vatic*,  the  increased  production  would  amount  to  288,000,000  bushels;  and 
wheat  is  but  one  of  the  staples  to  be  benefited  by  such  improvement. 

Deep  cultivation  is  a  prime  necessity  of  root-culture,  which  forms  the  basis 
rf  English  agriculture,  and  enables  the  English  farmer  to  pay  annual  rents 
eqihralent  to  the  fee-simple  value  of  our  farms.  The  growing  of  these  "green 
oops*  results  in  a  more  thorough  admixture  of  the  food-producing  elements  of  the 
ttlaod  its  prompt  permeation  by  water  and  the  gases,  which  are  so  necessary 
to  phut-growth.  France,  following  in  our  footsteps,  or  we  in  hers,  in  at  least 
«•  particular— the  want  of  a  proper  rotation  system — has  reduced  the  average 
jUd  el  wheat  to  15  bushels.  The  single  fact  that,  while  England  has  two 
Win  '*green^crop8w  for  every  acre  in  wheat,  France  has  three  acres  in  wheat 
ktmvtj  acre  in  green  crops,  and  that  with  us  roots  are  scarcely  raised  as  a  farm 
tif^  explains  the  cause  of  the  great  discrepancy  in  the  yield  of  that  valuable 
flOQft  III  these  countries. 
Ittfels  connection  I  desire  to  urge  upon  the  attentive  consideration  of  Ameri- 
i  a  subject  of  vital  importance  to  the  whole  country — the  cultivation 
-beet  and  the  manufacture  of  its  sugar.  I  shall  refer  to  this  subject 
it  Miter  division  of  this  report. 
iHmSble  plan  for  effecting  this  reform  in  agricultural  practice,  by  which  12 
1  night  be  thoroughly  pulverized  instead  of  six,  may  appear  difficult  to 
ft  is  far  less  so  than  many  results  of  invention  successfully  accom- 
UtA  ttd  it  is  believed  that  the  ingenuity  of  our  countrymen  will  be  fully 
tHTMlfct  undertaking  whenever  its  importance  is  felt  and  proper  encourage- 
IMlnHliiiai*  The  free  and  beneficent  institutions  under  which  we  live  are 
k*  development  of  inventive  genius,  as  shown  in  the  history  of 
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patents ;  and  in  no  department  of  invention  is  there  greater  progress  at  tho  pres- 
ent time  than  in  that  of  agriculture,  no  less  than  1,750  agricultural  patents 
having  been  issued  in  1867,  while  but.  43  were  granted  in  1847. 

The  inventions  of  the  past  are  but  an  earnest  of  the  speedy  accomplishment 
of  the  great  want  of  the  present.  The  invention  of  the  cotton-gin  by  Whitney 
gave  an  impulse  to  the  production  of  a  valuable  staple  that  brought  wealth  to 
many  and  comfort  to  millions  of  human  beings.  The  discovery  of  Prof.  Henry, 
Jackson  and  of  Morse,  resulting  in  the  wonder-working  telegraph,  instantane- 
ously spanning  continents,  annihilating  space  and  time,  has  lengthened  life, 
measuring  it  by  what  it  can  accomplish.  The  persistent  and  unwearied  researches 
of  Goodyear,  in  bringing  the  manufacture  of  india-rubber  to  its  present  state  of 
perfection  and  adapting  it  to  the  supply  of  the  wants  of  so  large  a  number  of  the 
human  family,  may  be  largely  attributed  to  this  physical  and  intellectual  free- 
dom with  which  our  country  is  blessed.  In  the  line  of  agricultural  invention,  by 
which  half  of  the  farmer's  labor  is  superseded,  the  reapers  and  mowers  of  Hus- 
sey  and  McCormick,  strengthened  by  improvements  resulting  from  the  ingenuity 
of  a  multitude  of  others — the  horse-rake,  hay-fork,  and  a  countless  variety  of 
appliances  for  saving  labor — all  attest  the  capacity  of  American  invention,  and 
point  to  the  ultimate  certainty  of  a  better  and  cheaper  means  of  disintegrating 
and  pulverizing  the  soil  and  of  cultivating  the  growing  crops.  In  the  benefits 
of  this  activity  of  agricultural  invention  the  plough  has  not  fully  participated. 
In  breaking  and  working  the  soil  in  preparation  for  "a  crop,  improvement  has 
been  relatively  slow.  Essentially  the  same  plough,  the  same  power,  and  the  same 
depth  of  cultivation  have  been  continued  through  the  period  of  these  important 
inventions.  It  cannot  be  supposed  that  the  means  of  economically  doubling  the 
depth  of  present  culture  are  more  difficult  of  discovery  than  the  labors  of  inven 
tors  already  accomplished.  A  stimulus  to  efforts  in  this  direction  has  been 
needed.  The  importance  of  the  subject  has  not  been  appreciated.  The  want 
has  not  been  felt.  Let  the  idea  be  fully  realized  that  three  thousand  millions 
of  dollars  lie  buried  within  six  inches  of  the  present  depth  of  cultivation  of  the 
soil  of  this  country,  and  some  Whitney,  Goodyear,  Hussey,  or  McCormick  will 
devise  a  plan  of  rendering  it  available. 

STEAM-PLOUGHING. 

As  great  a  change  in  the  mode  of  cultivation  may  be  realized  through  the 
agency  of  steam  as  has  been  effected  in  travel,  or  in  carrying  the  products  of 
culture  to  market.  It  is  stated  that  there  are  already  3,000  steam-ploughs  at 
work  in  England,  some  of  them  with  stationary  engines  capable  of  driving  from 
three  to  six  ploughs  each,  and  doing  better  and  deeper  work  than  formerly,  with 
a  reduction  of  one-third  of  the  horses  and  one-half  of  the  laborers.  In  plough- 
ing, tho  desideratum  sought  is  perfect  cultivation,  which  involves  such  prepara- 
tion of  the  soil  as  will  secure  the  rapid  growth,  complete  development,  and  full 
maturity  of  the  various  crops  at  theJeast  cost  in  proportion  to  the  results  attained. 
Tho  failure  m.  thorough  pulverization  most  frequently  results  from  want  of  ade- 
quate power  in  hard  or  heavy  soils.  Insufficient  power  with  light  ploughs  breaks 
dmperfectly  a  shallow  depth,  while  the  mighty  power  of  steam,  harnessed  to  pon- 
derous and  strong  implements  suited  to  the  various  purposes  of  breaking,  pulver- 
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izingj  or  intermixing  soils,  accomplishes  all  the  results  of  a  superior  cultivation 
b  less  time  and  at  less  expense  than  by  any  other  method.  Sufficient  import- 
ance is  not  always  attached  to  thorough  disintegration  and  mechanical  admix- 
ture of  the  various  ingredients  of  soils.  However  rich  these  may  be  in  plant- 
food,  vegetation  will  starve  if  it  is  not  found  in  soluble  form,  or  not  in  contact 
with  the  delicate  root-fibres,  which  act  as  mouths  of  the  plant  j  and  its  solubility 
will  depend  upon  the  action  of  the  atmosphere,  heat,  and  consequent  chemical 
changes,  facilitated  by  loosening  and  mixing  the  earth,  which  supplies,  in  good 
part,  the  elements  of  growth.  In  this  steam-culture  is  allied  to  spade-husbandry, 
producing  essentially  the  same  results,  aerating  to  a  great  depth,  giving  unob- 
structed course  to  the  most  delicate  root-growth,  aiding  necessary  decomposition, 
promoting  recomposition,  and  increasing  soluble  plant-food,  thus  protecting 
against  the  influence  of  drought  and  enlarging  wonderfully  the  capacity  of  the 
soil  for  production.  It  is  declared  by  an  agricultural  writer  that  a  team  of  four 
horses,  ploughing  a  furrow  10  inches  wide,  will  leave  200,000  foot-prints  on  an 
acre.  This  packing  of  the  subsoil  by  the  weight  of  horses  or  cattle  year  after 
year  is  a  source  of  mischief  that  few  have  properly  estimated,  but  which  may  be 
obviated  by  the  use  of  steam  in  cultivation. 

The  Viceroy  of  Egypt  is  said  to  have  in  operation  200  sets  of  steam-ploughing 
machinery  of  the  largest  class,  by  means  of  which  the  recent  remarkable  increase 
in  Egyptian  cotton  production  has  been  attained  and  the  quality  of  the  fibre 
improved.  There  are  at  this  time  two  sets  of  English  steam-ploughing  machinery 
in  the  United  States,  one  in  Louisiana,  which  is  daily  in  successful  use,  and  the 
other  in  Illinois,  of  which  I  have  no  definite  report.  By  the  plough  now  working 
in  Louisiana  eight  acres  of  ground  per  day  are  broken  up,  being  ploughed  14  inches 
deep  through  a  soil  of  unsurpassed  toughness ;  after  which  the  steam  cultivator 
is  used,  which  occupies  a  place  between  a  large  harrow  and  a  subsoiler,  piercing 
the  ground  to  a  depth  of  16  to  18  inches,  and  operating  as  a  great  pulverizer. 
This  ploughing  is  accomplished  at  a  cost  of  $2  25  per  acre ;  the  cultivator  pre- 
paring 12  acres  per  day,  at  a  cost  of  about  $1  50  per  acre.  In  England  it  is 
held,  upon  competent  authority,  that,  including  interest  on  the  investment, 
depreciation,  and  repairs,  the  average  yearly  cost  of  maintaining  a  set  of  steam- 
cultivating  machinery,  breaking  and  cultivating  2,000  acres  10  or  12  inches 
deep,  is  not  more  than  <£300,  or  three  shillings  (75  cents)  per  acre. 

In  the  report  of  the  commissioners  appointed  by  the  Royal  Agricultural  Soci- 
ety of  England  the  following  conclusions  are  given : 

The  commission  selected  140  farms,  embracing  66,000  acres,  probably  not  one-third  of  the 
tUam-tUied  area  of  the  kingdom. 

In  the  use  of  the  steam  plough  in  agriculture,  its  successful  results  depend  much  upon  the 
eaerS7t  vigilance,  and  skill  of  the  person  who  employs  it  Here,  as  elsewhere,  success  is 
obtained  only  when  business  habits  are  combined  with  scientific  principles. 

In  comparing  horse-labor  with  steam,  in  the  case  of  deep  working,  there  is  no  doubt  about 
the  advantages  of  the  latter.  The  Marquis  of  Tweedsdale's  great  plough,  worked  with  12 
bones,  got  over  about  half  an  acre  a  day.  The  seven-horse-power  engine  did  three  acres  a 
day  to  the  aame  depth. 

Hot  only  has  the  yield  in  steam-worked  land  been  found  to  be  increased  four  bushels  per 
acre,  but  its  market  value  has  increased  34.  per  bushel.    The  staple  is  deeper  and  better 


6      REPORT  OF  THE  COMMISSIONER  OP  AGRICULTURE. 

mixed  with  subsoil,  and  produces  a  straw  stout  and  standing  erect.  The  root  crops  are  also 
better.  Work  is  dono  not  only  with  greater  despatch,  but  with  greater  certainty.  It  was 
once  difficult  to  say  when  four  teams  would  finish  a  20-acre  field,  but  with  steam  the  time  of 
finishing  can  be  predicted  to  within  an  hour.  Upon  medium  and  heavy  soils  the  benefits 
obtained  by  steam-ploughing  are  undeniable.  A  culture  deeper  than  it  is  possible  for  horses 
to  effect,  workB  a  highly  beneficial  influence  in  the  texture  of  the  soil,  Imparts  additional 
efficiency  to  drainage,  augments  the  value  of  the  manure  applied,  and  brings  into  activity 
certain  latent  properties  of  the  soil  whicji  must  increase  its  fertility.  In  nearly  all  the  cases 
reported,  it  will  be  seen  that' the  expenses  of  cultivation  have  been  very  much  reduced,  and 
that  a  large  amount  of  produce  is  said  to  have  been  realized.  Another  perceptible  result,  to 
which  attention  was  frequently  drown,  was  the  quickened  pace.  Not  only  are  the  operations 
themselves  hotter  done,  less  expensively  done,  but  all  kindred  and  collateral  movements 
have  imparted  to  them  a  speed  and  "whir"  characteristic  of  steam.  Men  acquire  the  habit 
of  doing  the  day's  work  within  the  day,  and  not  of  leaving  it  for  the  morrow. 

Upon  the  great  question  between  a  stationary  or  a  headland-moving  engine,  or  between 
one  engine  and  two,  while  advantage  is  derived  from  employing  cheap,  light  tackle  for  a 
few  fundamental  operations,  greater  benefit  is  derived  from  a  more  powerful  apparatus  that 
can  drive  all  the  heavy  tillage- work  on  the  farm.  Until  the  useless  and  encumbering  fences, 
are  removed,  the  double-engine  system  is  the  best  for  farms  of  determinate  enclosures. 
While  on  dry  land  the  benefits  of  steam  culture  are  great  enough  to  warrant  the  purchase  of 
a  single-engine  apparatus  on  a  comparatively  small  farm ,  small  occupants  must  in  general 
depend  upon  "  partnership  "  or  the  "  hiring  system.'*  Partnership  has  been  found  to  work 
well  in  several  cases,  and  the  "  hiring  system,' '  under  both  individual  and  partnership  pro- 
prietors, has  also  worked  well.  No  insuperable  difficulty  exists  about  drilling  agricultural 
laborers  to  manage  the  steam  machinery.  Many  other  points  might  be  added,  such  as  the 
cost  per  acre  being  demonstrated  to  be  of  less  consequence  than  the  saving  of  time ;  that 
clay  land  can  be  flat,  and  yet  drain  well ;  that  the  annual  cost  of  steam-tillage  on  a  farm  is 
generally  less  than  that  of  the  horses  it  has  displaced ;  and  that  an  increase  of  produce,  in 
some  instances  as  much  as  eight  bushels  per  acre,  has  resulted  from  steam  cultivation. 

The  foregoing  conclusions  from  the  report  of  the  commissioners  are  sufficient 
to  invite  greater  attention  to  this  interesting  subject  than  it  has  hitherto  claimed 
in  this  country.  Among  the  important  performances  of  this  powerful  machinery 
for  steam  culture  is  that  of  breaking  up  or  crushing  the  softer  rock  or  stones  in 
the  cultivated  lands  to  the  depth  of  12  or  i5  inches  and  incorporating  them 
with  the  soil.  It  is  a  great  injury  to  a  close,  stiff  soil  to  remove  all  the  stones 
from  it.  Besides  the  loss  to  the  soil  from  the  gradual  disintegration  of  the 
stones  or  rocks  through  the  action  of  frost  or  other  agencies,  their  mechanical 
influence  upon  the  soil — especially  when  reduced  to  small  size  and  mixed  with 
it  to  the  depth  of  12  to  15  inches — in  keeping  it  open,  facilitating  drainage,  and 
increasing  its  power  of  absorbing  air,  moisture,  and  the  gasses  which  afford 
nutrition  for  vegetation,  is,  to  a  high  degree,  favorable.  Many  years  ago  an 
able  article  was  published  in  an  English  periodical,  stating  that  a  turnpike  road, 
paved  with  stones  gathered  from  contiguous  grounds,  was  made  through  a  fertile 
district  of  that  country,  and  in  a  few  years  the  lands  from  which  the  stones  had 
been  removed  on  each  side  of  the  road  became  greatly  deteriorated,  while  those 
lands  subject  to  the  same  system  of  tillage,*  at  a  greater  distance  from  the  road, 
and  on  which  the  stones  were  permitted  to  remain,  maintained  their  fertility. 
No  stones  should  be  removed  from  the  soil,  especially  a  tight  one,  except  such 
as  are  decidedly  in  the  way  of  cultivation  and  cannot  be  conveniently  broken 
up  and  their  parts  incorporated  with  the  soil.    In  preparing  land  for  mowing, 
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all  small  sized  stones  should  be  sunk  into  the  soil,  rather  than  picked  up. 
Sach  preparation  of  the  entire  cultivated  soil  must  be  a  work  of  time,  but  the 
point  now  aimed  at  is  to  direct  intelligent  attention  to  the  subject  as  one  of  no 
small  importance  to  the  agricultural  interest. 

SILK. 

It  should  be  the  aim  of  a  wise,  industrial  economy  to  encourage  the  gradual 
extension  of  the  various  interests  of  agriculture  until  everything  consumed  in 
the  country,  to  the  growth  qf  which  our  various  soils  and  climate  are  adapted, 
shall  be  produced  on  our  own  lands.  The  large  accession  to  the  number  of  free 
laborers  in  our  country,  and  the  rapidly-increasing  intelligence  and  skill  o£  our 
laboring  population,  together  with  the  unprecedented  immigration  of  the  embodi- 
ment of  hardy  industry  from  other  lands,  are  highly  calculated, '  if  properly 
regarded  arid  directed,  to  give  an  accumulated  efficiency  to  agricultural  pursuits, 
and  to  render  the  present  an  auspicious  period  not  only  for  the  introduction  of 
machinery  into  departments  of  business  into  which  it  could  not  formerly  be 
extended,  but  also  for  employing  unskilled  labor  in  an  increased  variety  of  the 
pursuits  of  husbandry. 

The  primary  wants  of  man  are  simply  food  and  clothing,  and  on  the  first 
clearing  and  settlement  of  a  country  the  pioneer  is  satisfied  with  coarse  materials 
for  both  these  purposes.  His  main  object  Is  simply  the  support  of  himself  and 
family.  Roots,  fruits,  cereals,  milk,  meat,  and  wool  are  the  sum  of  his  wants. 
The  cow  and  sheep  deservedly  occupy  a  high  place  in  his  estimation.  Wise 
economy  and  industry  lead  to  competency,  intelligence,  and  refinement,  and 
those  soon  demand  the  supply  of  new  wants.  Among  those  of  the  products  of 
agriculture  are  silk,  sugar,  and  wine,  to  the  profitable  production  of  which  por- 
tions of  our  extended  country,  with  its  great  variety  of  climate,  are  remarkably 
well  adapted. 

Attention  has  been  called  to  the  possibilities  of  American  silk  production  by 
Elliot  G.  Gowdin,  one  of  the  commissioners  of  the  Paris  Exposition,  by  the 
efforts  of  Mr.  Prevost  and  others  in  California,  and  by  various  enterprises  else- 
where. 

The  culture  of  the  mulberry  tree  in  Virginia  was  encouraged  by  James  I,  and 
the  coronation  robe  of  Charles  II  was  spun  from  Virginia  silk.  Silk  husbandry 
was  introduced  at  an  early  day  into  Louisiana,  and  a  state  robe  was  made  from 
Georgia  silk,  in  1735,  for  Queen  Caroline.  In  1749  the  export  of  cocoons  wai 
1,000  pounds,  and  in  1766  it  had  reached  20,000  pounds.  Afterwards  a  decline 
resulted  from  the  withdrawal  of  the  government  bounty. 

Pennsylvania  and  New  Jersey  about  this  time  became  interested  in  the  busi- 
ness, and  Dr.  Franklin,  in  1770,  Bent  seeds,  mulberry  cuttings,  and  eilk- worms' 
eggs  for  distribution.  A  silk  manufactory  was  established  in  Philadelphia  in 
1771,  which  received  cocoons  for  several  years.  A  court  dress  of  silk,  from 
cocoons  of  Lancaster  county,  was  acknowledged  with  a  present  of  lands.  New 
Jersey  planted  mulberry  groves  extensively,  and  New  York  made  similar  experi- 
ments. Connecticut  and  Massachusetts  led  this  interest  in  the  eastern  States. 
The  revolutionary  war  put  an  end  to  all  these  enterprises. 
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In  the  revival  of  industry  at  the  commencement  of  this  century,  renewed 
efforts  to  establish  the  silk  business  are  observed.  In  181£  five  tons  of  raw 
material  were  produced  in  Mansfield,  Connecticut.  In  1842  the  New  York 
State  prison,  at  Auburn,  produced  $13,000  worth  of  sewing  silk.  In  1840  tne 
total  domestic  product  of  silk  was  60,000  pounds,  valued  at  $250,000  j  in  1844,  t 
400,000  pounds,  worth  $1,500,000  j  and  in  1850  only  14,673  pounds.  In  1860 
Connecticut,  New  Jersey,  Massachusetts,  Pennsylvania,  and  New  York  produced 
$5,000,000  worth  of  sewing  silk,  some  silk  stuffs,  ladies'  trimmings,  and  other 
goods.  Philadelphia  and  New  York  manufacture  about  $2,300,000  of  these 
articles  annually.  The  business,  in  all  its  branches,  has  greatly  increased  since 
1860.  Some  of  the  most  important  manufactories  are  located  in  Paterson,  New 
Jersey,  and  Hartford,  Manchester,  and  Mansfield,  Connecticut;  The  most 
encouraging  field  for  this  enterprise  in  this  country  appears  to  be  presented  in 
California;  the  cocoons  from  that  State  were  among  the  finest  on*  exhibition 
at  the  French  Exposition.  Great  interest  has  already  been  taken  in  the  silk 
enterprise,  and  a  rapid  extension  of  the  business  is  in  progress.  Experiments  in 
the  culture  of  the  tree  and  the  feeding  of  the  worms  have  been  so  favorable  as 
to  warrant  the  belief  in  results  far  in  advance  of  .anything  in  the  history  of  silk 
production.  In  the  dry,  pure,  and  equable  climate  of  this  State  the  leaf  of  the 
mulberry  secures  the  most  abundant  nourishment  and  the  most  perfeot  texture 
and  fibre.  During  the  season  for  feeding  the  worms,  from  June  to  October,  there 
are  no  rains  to  wet  the  food,  no  6udden  changes  in  the  atmosphere  to  check  the 
growth  of  the  worms,  and  no  thunder-storms  to  benumb  or  kiU  them ;  while  in 
all  other  countries  the  loss  from  these  causes  is  scarcely  ever  less  than  25  per 
cent.,  and  frequently  more  than  33 ;  in  California  it  may  be  said  to  be  inappre- 
ciable. 

These  facts  warrant  the  belief  that  the  present  condition  of  silk  cultivation  in 
this  country  is  well  deserving  the  attention  of  the  political  economist  and  the 
legislator. 

SUGAR. 

The  production  of  sugar  from  the  sugar-cane  has  long  been  on  important 
branch  of  agriculture  in  some  of  the  southern  States,  but  the  manufacture  of  the 
same  article  from  the  sugar  beet,  although  folding  a  high  inherent  competitive 
position,  has  not  been  developed,  as  a  business,  to  the  same  degree. 

The  present  depressed  condition  of  the  cane-sugar  interest  at  the  south  seems 
to  render  imperative  some  action  on  the  part  of  the  government  for  its  resuscita- 
tion; and  the  importance  of  encouraging  its  production  from  all  other  available 
sources  commends  itself  most  particularly  to  the  agriculturists  of  the  country  • 
Our  present  annual  consumption  amounts  to  $60,000,000,  of  which  we  produce 
only  a  moiety.  The  domestic  production  in  1859,  as  returned  by  the  census,  was, 
of  cane  sugar,  230,982,000  pounds;  of  maple,  40,120,205  pounds.  The  cane- 
sugar  interest,  though  advancing  slowly  from  its  depressed  condition  during  the 
war,  yielded  in  1867  not  exceeding  40,000,000  pounds.  Of  beet  sugar  there  was 
produced,  during  the  last  season,  by  the  establishment  at  Chatsworth,  Illinois, 
1,000,000  pounds.  Other  companies  have  been  formed  in  Illinois,  in  California, 
and  in  Wisconsin. 
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When  we  consider  the  enormous  outlays  upon  a  cane-sugar  plantation,  for  the 
necessary  buildings  and  machinery  for  its  manufacture,  reaching,  in  some  cases, 
£1)0,000,  and  that  this  is  only  required  to  be  in  operation  two  months  of  the 
twelve,  it  becomes  an  important  inquiry  how  the  manufacture  of  sugar  from  the 
two  substances  may  be  combined  to  advantage.  Chemical  analysis  of  sugar 
beet,  at  different  periods  of  its  growth,  by  Professor  Antisell,  the  chemist  of  the 
department,  shows  that  it  is  most  productive  of  saccharine  matter,  in  this  latitude, 
ia  the  months  of  July  and  August,  or  during  the  prevalence  of  alternate  showers 
,  tod  warm  sunshine.  In  Louisiana  the  beet  seed  may  be  sowti  in  January ;  the 
beet  would  attain  its  greatest  perfection  in  April  and  May,  a  time  most  propitious 
far  that  climate.  The  machinery,  with  slight  additions  for  rasping  and  preparing 
the  root,  may  then  be  put  into  operation  and  continued  upon  the  beet  until  the 
cane  is  ready  for  use,  and  again,  when  the .  cane  is  exhausted,  placed  upon  the 
dried  beet  for  the  remainder  of  the  year. 

As  an  indication  of  the  importance  of  the  manufacture  of  beet-root  sugar  and 
the  present  status  of  the  business  in  this  country,  I  may  be  pardoned  for  repro- 
ducing a  portion  of  my  letter  in  response  to  a  call  from  the  Hon.  Mr.  Gullom, 
member  of  Congress,  of  Illinois,  upon  this  subject : 

As  investigations  of  the  subject  are  now  in  progress  in  this  office,  including  original  anal- 
Jies  of  the  beet  at  different  periods  of  its  growth,  a  complete  history  of  the  enterprise  in 
this  country,  and  a  synopsis  of  European  experience  and  its  results,  I  will  at  this  time  only 
give  a  brief  view  of  the  importance  and  extent  of  the  beet-sugar  business  in  its  present 


Without  government  encouragement  at  the  outset  it  might  not  now  be  numbered  among 
the  industries  which  bless  the  world.  When  the  first  Bonaparte  fostered  the  art  of  extracting 
fBgar  from  this  garden  vegetable  as  a  practical  matter,  the  possibility  of  obtaining  a  good 
article  had  long  previously  been  demonstrated  by  chemists ;  it  only  remained  to  be  shown 
that  the  manufacture  could  be  conducted  with  profit  on  a  large  scale.  His  object  was  to 
txehide  from  his  empire  the  sugar  of  British  colonies,  the  price  of  which  was  then  four  or 
five  fiance  per  pound.  A  prize  of  1,000,000  francs  was  offered  by  the  French  government  for 
the  most  successful  method  of  obtaining  a  supply  of  indigenous  sugar.  It  was  soon  evident 
that  such.a  supply  must  be  furnished  from  the  beet  root. 

In  Poland  also,  in  1812,  government  loans  and  exemption  from  conscription,  in  aid  of  the 
eUstpiise,  were  freely  offered.*  In  fact,  the  principal  governments  of  continental  Europe  vied 
with  each  other  in  perfecting  and  extending  the  new  business. 

A  manufactory  of  beet  sugar  was  in  successful  operation  in  Silesia  as  early  as  1805,  and 
it  France  repeated  experiments  were  undertaken  a  few  years  later.  Up  to  1818  no  very 
ttirked  or  rapid  progress  was  made,  though  the  business  was  constantly  extended. 

In  1839  the  Manufacture,  already  established  upon  a  solid  footing,  embraced  the  operations 
ef  208  factories  in  France,  Germany,  Sweden,  and  Russia.  In  1848  France  alone  had  294, 
Praasjillfi,  and  Russia  4*25.  The  present  number  of  factories  in  France  (according  to  De 
Seaman*)  is  449 ;  many  of  them  are  far  more  extensive  than  those  of  former  days,  and  14 
ef  (fee  amber  have  been  established  during  the  past  year.  At  the  1st  of  January,  1868, 
MR  refineries  of  beet-root  sugar  were  reported  as  in  operation  in  Europe. 

lit  total  product  in  1828  is  stated  to  have  been  7,000  tons ;  in  1851, 180,000  tons ;  and  in 
rtbeeaormous  quantity  of  663,000  tons,  or  1,485,120,000  pounds,  worth  $100,000,000, 
fcaeren  cente  per  pound. 
i  years  ago  Franoe  was  able  to  manufacture  half  of  her  total  consumption  of  sugar, 
f&fltoUms;  and  Belgium,  consuming  14,000  tons,  imported  in  1851  but  4,000  tons.  Ger- 
■U&  sfette  same  date,  produced  43,000  tons,  Austria  15,000,  and  Russia  35,000  tons,  the 
to  Importing  at  that  time  50,000  tons  of  sugar  in  addition  to  the  home  pro- 
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duct.    The  total  manufacture  of  Europe,  as  stated  above,  has  been  almost  quadrupled  since 
that  data,  and  cane  sugar,  in  several  of  those  states*  is  now  scarcely  known. 

The  amount  manufactured  in  France  during  the  three  months  ending  November  30,  1607, 
was  120,  £53  tons— 18,613  more  than  was  made  in  the  same  period  of  the  previous  year. 

During  the  past  year  15,000  tons  of  raw  beet  sugar  have  been  imported  into  London, 
yielding  customs  revenue  to  the  amount  of  £159,883,  or  more  than  three-quarters  of  a  mil-    . 
lion  of  dollars.    An  English  sugar  refiner,  who  uses  300  tons  of  raw  beet  sugar  per  week. 
now  offers  18  shillings  ($4  50)  per  ton  for  6,000  tons  of  English  sugar  beet. 

The  product  of  beets  per  acre  is  from  14  to  15  tons  in  France  and  Belgium.  Enormous 
crops  have  occasionally  been  reported.  The  English  Gardener's  Chronicle  contains  the 
statement  of  M.  de  Gasparin,  of  27  tons  seven  hundred-weight  grown  upon  39  perches  16 
square  yards,  or  nearly  110  tons  per  acre.  He  sowed  the  seed  under  glass,  transplanted 
plants  in  April,  hoed  repeatedly,  and  irrigated  every  two  weeks. 

A  ton  of  beets  yields  about  100  pounds  of  raw  sugar.  At  first  the  proportion  of  sugar 
obtained  was  but  three  per  cent ;  it  was  increased  to  six  and  even  to  seven  and  a  half  per 
cent 

The  beet  cake  for  feeding  purposes,  the  molasses,  alcohol,  and  other  products  obtained, 
greatly  increase  the  aggregate  which  makes  the  total  value  of  this  branch  of  industry.  Beet- 
sugar  districts  become  so  enriched  that  far  greater  amounts  of  the  cereals  and  other  products 
of  agriculture  are  obtained  than  before  beet  factories  were  known. 

The  growing  of  the  beet  requires  rotation,  as  well  as  thorough  culture  and  careful  weeding. 
It  would  therefore  be  a  boon  of  untold  value  to  our  wheat-producing  districts  of  the  West, 
which  are  decreasing  year  by  year  in  returns  for  labor  expended,  from  these  causes  and  the 
additional  neglect  of  stock-growing. 

A  promising  beginning  in  beet-sugar  making  has  been  commenced  in  Chatsworth,  Illinois, 
and  fine  samples  of  its  sugar  may  be  seen  in  the  museum  of  this  department  A  history  of 
this  enterprise  will  hereafter  be  given.  It  has,  of  course,  met  with  difficulties,  surrounded 
by  new  circumstances,  with  high  rates  of  labor  and  interest  on  money — which  will  all,  I 
have  no  doubt,  be  eventually  overcome.  Many  individuals  and  companies  stand  ready  to 
engage  in  the  business  when  its  success  upon  our  soil  is  fully  demonstrated.  Then  in  the 
West,  as  in  Europe,  flourishing  towns  and  villages  will  spring  up  upon  prairies  that  are  now 
without  population  or  improvements,  and  an  impetus  will  be  given  to  all  other  business  by 
the  successful  manufacture  of  a  raw  product  taken  from  adjacent  fields,  involving  the  sup- 
ply of  an  imperative  want  of  every  class  of  our  people. 

Another  feature  of  the  business  is  worthy  of  attention.  The  production  of 
the  sugar  beet  by  farmers,  for  sale  in  a  dried  state  to  manufacturers  of  sugar, 
may  be  made  to  yield  an  immense  revenue  to  rural  industry.  The  beets  are  cut 
in  small  pieces,  after  washing,  and  dried  by  artificial  heat,  by  which  process  from 
80  to  84  per  cent,  of  their  weight  is  expelled,  leaving  a  residue  containing  56 
per  cent,  or  more  of  sugar,  which  is  extracted  by  infusion,  often  after  months  of 
delay  and  transportation  to  distant  factories.  A  specimen  of  this  dried  beet  can 
be  seen  in  this  department,  made  by  Thomas  Gennert,  of  Chatsworth,  Illinois, 
who  claims  about  80  per  cent,  of  sugar  in  it.  As  an  illustration  of  the  extent 
of  such  a  business,  a  record  may  be  cited  of  an  establishment  for  obtaining  sugar 
by  infusion  of  dried  beet,  at  Waghausel,  near  Carlsruhe,  in  the  duchy  of  Baden, 
in  which  3,000  people  were  employed,  a  capital  of  80,000,000  francs  (or 
$16,000,000)  used,  and  12  acres  of  land  covered  with  buildings. 

The  large  and  increasing  quantities  of  sugar  and  molasses  required  for  con- 
sumption in  this  country,  and  the  amount  of  money  paid  for  foreign  labor  in  its 
production,  can  be  appreciated  by  a  glance  at  the  following  statement  of  imports 
for  five  years,  which  is  in  addition  to  a  small  domestic  product  of  cane,  maple. 
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and  other  sugars,  and  large  quantities  of  sorghum  sirups;  a  Bmall  amount,  also, 
by  indirect  trade,  is  not  included,  on  account  of  incompleteness  in  the  official 
Statements  of  imports : 


Year 

Sugar. 

Sirup  and  molasses. 

Pounds. 

Dollars. 

Gallons. 

Dollars. 

1862 

557,137,529 
618,694,861 
632,230,247 
608,855,989 
977,885,449 

20,357,090 
19,082,017 
29,660,076 
25,248,299 
39,695,677 

-    25,157,280 
31,206,986 
33,571,230 
43,309,003 
47,768,348 

3,427,813 

1863 

4,7S2,378 
7,256,064 
7,471,467 

1864 

1665 

1886 

7,227,351 

Here  is  a  total  of  8133,943,159,  gold  value,  paid  for  foreign  sugar  in  five 
years,  and  830,115,073  for  the  molasses,  an-  average  of  about  $33,000,000  per 
jear,  and  more  than  350,000,000  in  currency,  the  most  of  which,  if  not  all, 
should  be  retained  at  home.  In  view  of  the  great  success  of  the  business  in 
Europe,  the  American  people  owe  to  the  world's  estimate  of  American  enterprise 
a  determined  and  persistent  effort  for  its  establishment  here.  I  see  no  reason  to 
despair  of  its  cojnplete  accomplishment,  and  shall  therefore  deem  it  a  duty  to 
encourage  and  forward  this  result  so  fax  As  official  means  and  opportunities  may 
permit,  and  I  would  respectfully  call  the  attention  of  Congress  to  the  importance 
of  practical  investigations  among  the  factories  of  Europe,  tending  to  exhibit 
especially  the  comparative  economy  of  process  of  manufacture,  and  to  show  how 
fte  peculiar  difficulties  attending  the  experiment  here  may  he  overcome. 

The  report  of  Professor  Antisell,  chemist  of  this  department,  will  command 
special  attention  for  its  analytical  research.  It.  brings  out  several  important 
bets  relative  to  the  sugar  beet.  It  should  be  borne  in  mind  that  the  beets 
tpm  which  he  experimented  give  no  adequate  test  as  to  the  percentage  of  sugar 
k  the  beet  raised  in  this  country,  as  they  were  grown  on  land  highly  manured 
mi  otherwise  in  unsuitable  condition  for  a  fair  experiment;  but  this  percentage, 
•  exhibited  at  different  periods  of  its  growth,  and  under  different  influences,  la 
■  and  deserves  special  attention. 


HEW  FIBRES. 

>  are  other  subjects  which  begin  to  attract  the  attention  of  the  enlightened 
■ftfcrittrtst,  and  which  may  sooner  or  later. take  their  position  among  the  pro- 
htttfe  Interests  of  the  Country.  Prominent  among  them  may  be  named  the 
Jftgot*  goat  and  the  Ramie  plant,  the  former  producing  a  fleece  of  unsurpassed 
,  from  which  for  centuries  Asiatic  nations  have  manufactured  valuable 
,  commanding  fabulous  prices,  in  some  cases  nearly  their  weight  in  gold, 
*  a  fibre,  coming  in  between  the  silk  and  linen,  partaking  to  some  extent 
i  eboacteristio  of  both.  Of  this  fibre  the  Chinese  have  made  from  time 
1  their  unique  and  cool  summer  dresses,  equalling  in  many  instances 
i  productions.    Both  have  been  thoroughly  acclimated  in  this  conn- 
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try,  the  goat  finding  a  genial  climate  in  middle  and  western  Virginia  and  East 
Tennessee,  and  the  Ramie  plant  its  proper  conditions  for  successful  growth  all 
over  the  south.  These  fibres  await  the  capital  and  the  skilled  workman  to 
develop  their  manufacture.  It  is  hoped  they  may  become  valuable  adjuncts  to 
our  fibre-producing  resources.  The  department  has  taken  great  pains  to  elicit 
information  upon  these  important  interests  which  will  be  found  among  the  other 
valuable  matter  comprised  in  the  volume  now  presented  to  the  public. 

GRAPE  CULTURE  AND  WDStE. 

Several  very  valuable  essays  upon  these  subjects  will  bo  found  in  this  volume, 
including  the  Report  of  the  American  Commissioner  at  the  Paris  Exposition, 
which  has  been  reproduced  from  our  monthly  report  of  March;  also  an  article 
upon  the  wine  manufacture  in  this  country  by  Husman,  of  Missouri.  The  con- 
sideration which  these  topics  have  heretofore  received  in  reports  of  this  Depart- 
ment renders  it  unnecessary  to  say  more  than  to  urge  the  vigilant  attention  of  the 
whole  nation  to  the  advancement  of  these  leading  productive  interests  of  agri- 
culture. 

SOUTHERN  AGRICULTURE. 

It  is  gratifying  to  note,  amid  the  discouragements  attending  the  loss  of  prop- 
erty, the  destruction  of  the  prevalent  labor-system  and  political  disturbances  of 
the  day,  a  marked  change  in  the  aspects  of  southern  agriculture  arising  from 
more  correct  views  of  the  dignity  of  labor,  an  acknowledgment  of  the  sources 
of  true  independence,  a  disposition  to  practice  a  more  thorough  culture,  decided 
progress  in  the  use  of  fertilizers,  a  tendency  to  a  greater  production  of  bread- 
stuffs  and  meats  for  home  consumption,  and  a  general  diversification  of  rural 
industry.  These  evidences  are  neither  isolated  nor  few;  they  begin  to  pervade 
all  classes — the  once  opulent  proprietor,  the'  poorer  white  population,  and  the 
ignorant  freedman.  There  are  yet  discouragements  to  encounter,  prejudices  to 
dissipate,  and  ignorance  of  the  poorer  classes  to  enlighten,  before  a  regenerated 
agriculture  shall  bless  the  land  and  enrich  the  people.  This  region  is  rich  in 
fertilizing  material,  obtainable  at  a  trifling  cost,  and  especially  adapted  to  the 
wants  of  (he  soil ;  its  resources  in  marls  are  inexhaustible.  These  deposits  are 
found  in  the  tide-water  section,  from  Delaware  to  Florida,  lying  near  the  surface, 
sometimes  forming  the  subsoil,  and  susceptible  of  easy  admixture  with  the  sur- 
face earth.  The  extended  system  of  bays  and  estuaries,  for  which  the  Atlantic 
coast  is  remarkable,  affords  cheap  water  carriage  by  which  this  fertilizer  may  be 
brought  at  a  nominal  cost  to  millions  of  acres  of  valuable  farming  lands. 
Analysis  of  these  marls,  by  the  chemist  of  this  department,  has  confirmed  the 
estimate  of  their  value  which  farmers  have  repeatedly  attested  in  their  practical 
experience.  A  recent  discovery  of  a  deposit  of  mineral  phosphate  of  immense 
extent  in  South  Carolina  promises  important  aid  in  the  regeneration  of  southern 
agriculture.  Other  local  sources  of  fertilization  exist,  as  fish,  seaweed,  muck, 
pine  straw,  cotton  seed,  refuse,  &c.,  which  will  contribute  largely  to  the  same 
beneficent  result. 

The  cotton  interest,  of  late  so  much  depressed,  is  again  attaining  large  propor- 
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dons.  Great  Britain,  the  largest  consumer  of  cotton  in  the  world,  imported  in 
1860  3,600,000  bales,  of  which  2,580,000  were  obtained  in  the  United  States, 
more  than  three-fourths  of  the  number  of  bales  and  more  than  four-fifths  of  the 
total  weight.  In  1862,  by  reason  of  the  civil  war,  the  receipts  from  the  United 
States  were  but  72,000  bales,  or  one-twentieth  of  the  total  number  imported, 
while  Egypt  had  made  an  increase  of  nearly  one-fourth,  Bengal  of  one-third, 
and  India  of  almost  one  hundred  per  cent,  in  two  years.  Since  1862  India  has 
nearly  doubled  her  shipments  of  that  date ;  Egypt  made  nearly  a  three-fold 
increase  from  1862  to  1865,  and  then  commenced  a  rapid  retrograde;  and  Brazil 
has  shown  a  continued  increase  and  an  aggregate  four  times  as  large  as  the  fig- 
ures for  1860.  The  increase  from  minimum  of  the  United  States  receipts  in 
1862  was  regular  and  rapid  durir/g  the  years  of  the  war,  and,  since  1865,  has 
been  wonderfully  accelerated,  until,  in  1^57,  this  country  takes  its  former  place 
at  the  head  of  the  list  in  the  cotton  supplies  of  Great  Britain,  furnishing 
528,162,096  pounds,  while  the  British  East  Indies  yield  498,317,008  pounds. 
Although  the  shipments  from  this  country  do  not  equal  those  immediately  pre- 
ceding the  war,  it  is  worthy  of  remark  that  those  sent  to  Great  Britain  are  equiv- 
alent to  nearly  five-sixths  of  the  total  British  imports  in  1850.  The  complaints 
of  planters  during  the  past  three  years  that  the  days  of  cotton  production  were 
over,  were  the  natural  effect  of  discouragement  and  despondency;  yet  how 
baseless  and  unreliable  they  proved  as  a  prediction  may  be  seen  by  comparing 
with  the  figures  for  1860,  those  for  1850  on  one  side,  and  those  for  1867  on  the 
other,  by  which  it  appears  that  the  recuperation  from  1865  is  far  more  rapid 
than  the  increase  from  1850. 


1850. 

1860. 

1867. 

United  States 

Other  countries 

pounds.. 

do 

493, 153, 112 
170,423,749 

1,115,890,608 
275,048,144 

528,1(32,096 
634,374,816 

Total 

663,576,861 

1,390,938,752 

1,162,536,912 

As  the  shipments  to  Great  Britain  were  135,832,480  pounds  in  1865,  and 
528,162,096  pounds  in  1867,  the  increase  has  been  140  per  centum  per  annum 
against  12  per  centum  per  annum  from  1850  to  1860.  The  trade  for  the  first 
quarter  of  1868  has  been  still  more  encouraging,  this  country  having  shipped 
more  than  two-thirds  of  the  total  British  receipts,  against  one-half  for  the  same 
period  of  1866  and  1867,  increasing  in  one  year  from  999,403  hundred- weights 
to  1,681,830  hundred-weights. 

DEPARTMENT  OPERATIONS. 

The  operations  of  the  several  divisions  of  the  department  for  the  curront 
year  are  detailed  in  the  several  reports  of  division  officers,  which  reports  will 
indicate,  in  some  degree,  the  character  and  extent  of  the  researches  and  labors 
of  those  branches  of  this  office.  The  papers  accompanying  will  be  found  to 
contain  the  results  of  important  statistical  and  other  investigations  and  colloo- 
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tions  undertaken  by  the  department  upon  topics  of  present  manifest  value  and 
importance.  It  is  my  desire  to  make  this  annual  publication  not  only  essentially 
valuable,  Jsut  also  more  truly  a  report  of  official  operations. 

I  have  made  essential  changes  in  the  mode  and  matter  of  the  seed  distribu- 
tion, and  have  abolished  the  experimental  farm,  from  necessity,  the  grounds 
having  been  taken  for  the  site  of  the  department  buildings,  as  well  as  from  choice, 
the  area  being  quite  too  small  for  any  practical  purpose  in  testing  farm  seeds. 

The  seed  distribution  of  the  year,  to  November,  1867,  amounted  to  1,426,637 
papers.  Of  this  number  352,000  were  distributed  through  members  of  Con- 
gress ;  88,482  through  agricultural  and  horticultural  organizations ;  164,953  to 
statistical  correspondents ;  299,975  to  individuals ;  and  521, 227  to  the  southern 
States,  under  special  appropriation. 

The  number  of  plants  distributed  from  the  experimental  and  propagating 
gardens,  from  January  1st  to  May  6th,  1867,  was  42,i23. 

The  building  in  process  of  erection  for  the  use  of  the  department  was  placed 
under  contract  on  August  2d,  1867,  in  accordance  with  the  provisions  of  law 
authorizing  appropriation  for  the  purpose;  The  contract  was  awarded  to  Francis 
Gibbons,  junior,  of  Baltimore.  Up  to  the  date  of  my  accession  to  the  office  of 
Commissioner,  the  payments  under  that  appropriation  were  $48,720  89.  The 
building  is  now  nearly  finished,  and  will  be  ready  for  occupancy  by  the  1st  of 
September,  1868. 

finances. 

The  following  condensed  statement  represents  the  financial  condition  of  the 
department,  December  4th)  1867,  the  date  of  my*  entry  upon  the  duties  of 
Commissioner,  with  the  amount  disbursed  from  January  4th  to  the  31st  inclu- 
sive, and  the  balanqe  unexpended  of  the  appropriation  for  the  fiscal  year  end 
ing  June  30th,  1868 : 

Compensation  of  Commissioner  and  clerks : 

Amount  unexpended  December  4,  1867 $25,142  27 

Amount  disbursed  from  4th  to  31st  December,  1867,  (less  United  States  revenue 

tax) 3,090  54 

Amount  unexpended  January  1, 1868 22,051  73 

S  I  II    I  KS3 

Contingencies,  stationery,  freight,  fuel,  lights,  <fcc: 

Amount  unexpended  December  4, 18C7 ♦ $9,940  59 

Amount  disbursed  from  4th  to  31st  December,  1867 •         106  23 

Amount  unexpended  January  I,  1868 9,834  36 

Collecting  agricultural  statistics : 

Amount  unexpended  December  4, 1867 $7;  549  14 

Amount  disbursed  from  4th  to  31st  December,  1867,  (less  United  States  rev- 
enue tax) 623  37 

Amount  unexpended  January  1, 1868 1 6,925  77 
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Twchase  and  distribution  of  seecla : 

Amount  unexpended  December  4, 18C7 38,878  96 

Amount  disbursed  from  4th  to  31st  December,  1367 4,373  73 

Amount  unexpended  January  1,  1868 » * 34,505  23 

Superintendent  and  clerks  in  seed-room: 

Amount  unexpended  December  4, 1867 $4, 361  4$ 

Amount  disbursed  from  4th  to  31st  December,  1867,  (less  United  States  rev- 
enue tax) 438  05 

Amount  unexpended  January  1,  1868. 3,923  37 

9 

Propagating  and  distributing  plants,  cuttings,  &&: 

Amount  unexpended  December* 4, 1867... m (7,729  25 

Amount  disbursed  from  4th  to  31st  December,  1867,  (less  United  States  rev-  . 

enuetax).... 1,167  79 

Amount  unexpended  January  1,  1868..— 6,561  53 

Experimental  farm,  Reservation  No.  2 : 

Amount  unexpended  December  4, 1867 $3,730  46 

Amount  disbursed  from  4th  to  31st  December,  1867,  (less  United  fixates  rev- 
enue tax) 408  24 


Amount  unexpended  January  1, 1868...*.. 3, £22, 22 

Erection  of  a  Department  of  Agriculture : 

Amount  unexpended  December 4, 1867 , $51,092  61 

Amount  disbursed  from  4th  to  31st  December,  1867 7,725  81 

Amount  unexpended  January  1,  1868. 43,366  80 

Total  amount  unexpended  December  4, 1867 $148,424  70 

Total  amount  disbursed  from  4th  to  31st  December,  1867,  (less  United  States 

revenue  tax)..; ,„•      17,933  69 

Total  amount  unexpended  January  1, 1868 130,491  01 

In  conclusion,  I  would  call  upon  men  of  thought  and  action,  who  are  bo  zeal- 
ous and  active  in  promoting  agricultural  progress,  to  continue  their  labors,  indi- 
vidual and  in  co-operation  with  organized  societies  and  with  this  Department, 
until  tho  country  shall  teem  with  abundance  and  the  tillers  of  the  soil  shall 
attain  a  high  condition  of  independence  and  intelligence. 

HORACE  CAPRON, 

Commissioner  qf  Agriculture. 

uia  Excellency  Andbew  Johnson,  President. 
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The  following  special  report,  in  response  to  a  resolution  of  the  House  of  Rep- 
resentatives, presents  the  views  of  the  Commissioner  upon  the  internal  economy 
of  the  Department: 

DEPARTMENT  OF  AgKICCXTTTBX, 

Waskmgtmy  D.  C,  January  13,  1868. 

Snt :  In  conformity  with  the  resolution  adopted  by  the  House  of  Representa- 
tives on  the  9th  ultimo,  viz :  "Besetted,  That  the  Commissioner  of  Agriculture 
be  instructed  to  report  to  this  house  the  condition  of  the  Department  of  Agri- 
culture, and  what  legislation  is  necessary  to  enable  him  to  so  reorganize  the 
department  as  to  place  it  upon  a  footing  commensurate  with  the  vast  interests 
committed  to  its  charge,"  the  Commissioner  respectfully  submits  his  report 
thereupon. 

The  great  importance  of  the  interests  involved  in  this  department  causes  me 
to  approach  my  reply  to  the  resolution  with  feelings  of  weighty  responsibility. 
With  the  agricultural  interests  all  others  of  our  country  are  immediately  con- 
nected. In  its  prosperity  and  its  embarrassments  the  different  departments  of 
business  more  or  less  share. 

Besides  the  fact  (which,  though  so  patent  to  observation,  is  liable  to  be  over- 
looked, and  requires  to  be  frequently  pressed  upon  our  notice)  that  not  only  the 
whole  of  mankind,  but  all  animated  existence,  are  entirely  dependent  upon  the 
soil  for  their  life  and  support,  and  mostly  upon  the  growth  of  the  latest  season, 
many  of  the  fabrics  of  industry,  as  cotton,  wool,  silk,  leather,  sugar,  &c,  have 
the  origin  of  their  supply  in  the  soil  Hence,  the  more  productive  a  soil  can 
be  made,  the  more  abundant  is  food  and  the  greater  the  supply  of  those  materials 
upon  which  so  large  an  amount  of  human  industry  .is  employed,  resulting  in 
untold  additions  to  the  comforts  and  conveniences,  of  the  human  family.  The 
great  object  of  this  department,  in  accordance  with  the  true  principles  of  politi- 
cal economy,  is,  therefore,  to  arrive  at  a  knowledge  of  practical  means  and  pur- 
poses by  which  the  greatest  amount  of  the  most  valuable  products  can  be  con- 
tinuously produced  with  the  least  amount  of  labor  and  expense,  and  thus  adding  in 
the  greatest  degree  to  the  wealth  of  the  country.  To  this  end  my  humble  efforts 
shall  be  directed.  .  The  immense  capital  invested  in  the  varied  agricultural  pur- 
suits^ and  the  great  proportion  of  the  population  engaged  in  that  interesting 
employment,  render  necessary  the  closest  attention  that  can  be  given,  to  add  to 
the  incomes  of  that  capital  and  to  the  efficiency  of  the  labor  of  that  population. 

By  the  census  of  1860,  the  whole  number  of  persons  in  the  United  States 
engaged  at  that  time  in  manufactures  and  kindred  branches  was  2,017,653,  and 
of  those  engaged  in  commerce  and  connected  pursuits,  757,773 ;  while  the  num- 
ber engaged  in  agricultural  operations  was  3,381,583,  exceeding  the  combined 
number  engaged  in  both  the  other  pursuits  by  over  600,000. 

The  cash  value  of  the  farms  in  1850,  as  given  in  the  census,  was  $3,271,575,426, 
and  in  1860,  $6,650,872,507,  the  value  being  more  than  doubled  in  the  inter- 
vening decade.  As  remarked  of  the  farmers  by  Mr.  Enfield,  in  his  valuable 
treatise  on  Indian  corn,  "  their  numbers  are  rapidly  increasing,  and  their 
achievements  do  not  flag.  The  annual  fruits  of  their  industry  have  reached  a 
prominence  and  magnitude  everywhere  seen  and  felt,  and  everywhere  acknowl- 
edged to  be  without  a  parallel.     American  husbandry  has  made  its  mark  in  the 
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wodd,  not  only  by  the  intrinsic  value,  but  equally  by  the  quantities  of  its  pro- 
ducts. The  unexampled  amounts  of  grain  and  provisions  which  it  has  annually 
poured  into  the  channels  of  commerce  have  justly  challenged  the  attention  and 
the  amazement  of  mankind." 

Such  is  a  slight  view  of  the  interests  to  be  guarded  and  promoted  by  the 
department  which  has  been  intrusted  to  my  charge. 

This  department  has  been  comparatively  recently  instituted.  The  act  of 
Congress  for  its  establishment,  a  copy  of  wnich  I  have  prefixed  to  this  report, 
was  approved  May  15,  1862.  It  could  not  reasonably  be  expected  that  a  new 
institution,  of  very  important  and  extensive  operations,  could  spring  into  exist- 
ence entirely  perfect.  Errors  of  judgment  attach  to  humanity  j  and  sometimes 
frailties  exist  that  permit  us  to  be  swayed  from  following  our  better  judgment 
by  outside  pressure,  by  policy,  and  by  other  influences.  While,  therefore,  it 
maybe  admitted  that  the  department  has  accomplished  much  good  for  the 
country,  in  collecting  and  distributing  valuable  information  on  agricultural  sub- 
jects, and  awakening  an  increased  interest  in  the  important  subjects  intrusted 
to  its  vigilant  regard,  it  becomes  a  serious  and  important  consideration  and 
inquiry  now,  in  view  of  all  the  past  facts,  and  with  the  experience  we  are  in 
possession  of,  whether  the  department  has  done  all  the  good  it  is  capable  of 
sccomplishing,  and  whether  changes  cannot  be  inaugurated  in  its  practical  work- 
ing which  will  render  it  more  efficient  in  promoting  the  va$t  interest  committed 
to  its  charge. 

It  would  be  gratifying  to  the  Commissioner,  as  it  undoubtedly  would  be  to 
Congress,  were  the  operations  and  existing  condition  of  this  department  such 
is  would,  in  every  respect,  fulfil  the  design  contemplated  in  its  establishment. 
Representing,  as  it  ought  to  do— as  it  must  do,  indeed,  if  it  is  to  be  of  any  worth 
to  the  country — the  vast  interests  of  a  constantly  expanding  nation,  the 
Commissioner  is  constrained  to  say  that  thus  far  it  has  come  short  of  the  pur- 
poses which  are  legitimately  within  its  embrace,  and  which,  indeed,  belong  to  it — 
purposes  intimately  associated  with  the  national  wealth  and  prosperity  of  a  pre- 
ponderating class  of  our  people. 

While  the  Commissioner  has  been  made  fully  sensible,  during  the  brief 
period  which  has  elapsed  since  ho  assumed  the  duties  of  his  position,  how  much 
has  remained  undone  toward  meeting  these  requirements,  he  is  not  disposed  to 
animadvert  upon  the  errors  or  the  past,  as  concerns  the  direction  given  to  its 
work;  nor  would  he  underrate  'or  depreciate  the  efforts  of  those  occupying 
■^ordinate  positions  in  the  department,  who,  with  praiseworthy  diligence  and 
•SBsdoity,  devoted  their  talents  and  zeal  in  its  service. 

la  order  to  bring  the  department  into  a  healthy  activity,  and  an  efficient 
forking  condition,  the  present  Commissioner,  on  entering  upon  his  duties,  found 
tbfc  immediate  changes  must  be  made — changes  demanded  alike  by  necessary 
flowomy,  in  husbanding  the  very  limited  resources  at  command,  and  that 
often  which  was  essential  in  order  to  place  the  department  in  a  condition  to 
tork  out  its  proper  ends  and  aims. 

Jt  3$  frequently  a  difficult  matter,  as  it  is  an  ungracious  task,  to  institute  any 
Bjfam;  for  there  seldom  can  be  reform,  which  has  for  its  object  the  advance- 
t  of  the  public  interest,  which  does  not,*  in  some  way,  act  oppressively  upon 
*  » individuals.  The  Commissioner  could  not  but  feel  the  force  of  this  in 
>  about  the  particular  changes  determined  upon,  inasmuch  as  there  was 
I  in  them  the  deprivation  of  employment  to  quite  a  number  of  both  sexes 
and  for  some  considerable  time,  employed  in  the  two  branches  of 
aent,  known  as  the  seed-room  and  experimental  farm.  The  seed 
had,  practically,  grown  into  a  sort  of  fungus,  of  little  value  in 
it  absorbed  largely  of  the  nutriment  required  to  sustain  the  vital 
M  'rf  the  department.  The  experimental  farm  was  to  be  classed  under 
ftft  head,  and  liable  to  the  same  objections.     These  needed  to  be  removed 
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in  order  to  give  vitality  to  the  system.  The  Commissioner  felt  compelled  to 
stop  these  drains  upon  the  resources  of  the  department,  which  were  without  any 
corresponding  benefit  to  the  country. 

But  the  practical  failure  of  the  good  results  contemplated  from  the  distribu- 
tion of  seeds  is  no  ground  for  discouragement  of  the  capabilities  of  the  depart- 
ment in  this  respect.  With  the  experience  that  has  been  acquired,  and  the 
opportunity  afforded  of  observing  wherein  the  Bystem  which  was  pursued  has 
failed  to  meet  the  wants  and  equal  the  expectations  of  the  people,  and  to  be  of 
that  national  benefit  which  would  warrant  the  attendant  expenditure,  the  depart- 
ment is  the  better  prepared  to  inaugurate  a  system  from  which  more  propitious 
results  may  reasonably  be  expected.  By  the  terms  of  the  act  establishing  the 
Department  of  Agriculture,  its  duty  in  this  matter  is  "to  procure,  propagate,  and 
distribute  among  the  people,  new  and  valuable  seeds  and  plants."  Those  seeds 
distributed  under  the  law  must  be  "new  and  valuable."  By  the  term  "new"  it 
is  not  to  be  understood  merely  that  they  are  fresh  grown,  but  that  they  are  of  a 
kind  that  has  .not  bedh  in  use  in  the  district  or  neighborhood  to  whioh  they  are 
sent;  and  by  "valuable"  it  is  to  be  understood  that  they  possess  some  important 
quality  above  thosj  of  similar  variety  in  ordinary  use— as  great  productiveness, 
superior  nutrition,  more  early  or  seasonable  ripening,  or  some  peculiar  property 
which  renders  them  worthy  of  being  a  gift  from  the  nation  to  a  neighborhood, 
including  all  the  leading  and  most  valuable  cereal  productions,  such  as  wheat, 
corn,  rye,  oats,  barley,  &c. 

And,  moreover,  it  is  very  desirable  and  important  that  the  reciprocal  obliga- 
tions of  the  recipient  of  such  seeds  from  the  department  be  properly  and  prac- 
tically understood:  that  they  are  not  given  to  him  simply  as  an  individual,  but 
that  they  are  forwarded  to  hini  as  a  member  of  the  community  in  which  he 
resides,  who  is  confidently  selected  by  the  department  to  co-operate  with  it  by 
bestowing  careful  and  intelligent  cultivation  upon  the  seed  intrusted  to  him,  dis- 
tributing a  portion  of  its  surplus  yield  to  other  members  of  the  community,  and, 
where  there  are  peculiarly  interesting  and  valuable  results,  communicating  the 
information  to  the  department. 

In  such  a  reorganization  of  the  seed  department,  it  is  believed  it  can  be  placed 
upon  a  basis  of  extensive  and  permanent  usefulness. 

# 

PROPAGATIHG  GARDEN. 

The  importance  of  a  propagating  garden  has  been  fully  set  forth  in  the  report 
of  Mr.  Saunders,  the  superintendent,  herewith  submitted,  marked  A.  In  his 
report  to  this,  department  for  1862,  he  represents  the  objects  and  aims  of  the 
experimental  garden  to  be,  among  numerous  other  things  not  specified,  the 
following: 

1st.  To  procure  and  encourage  the  transmission  of  seeds,  cuttings,  bulbs,  and 
plants,  from  all  sources,  both  Foreign  and  domestic,  for  the  purpose  of  testing 
their  merits  and  adaptation  in  general,  or  for  particular  localities  of  this  country. 

2d.  To  procure,  by  hybridizing  and  special  culture,  products  of  a  superior 
character  to  any  now  existing. 

3d.  To  ascertain,  by  experiment,  the  influences  of  various  culture  on  products, 
and  the  modifications  effected  by  the  operations  of  pruning,  and  other  manipula- 
tions on  trees  and  fruits. 

4th.  To  investigate  more  thoroughly  the  various  maladies  and  diseases  of 
plants,  and  the  insects  that  destroy  them. 

5th.  To  provide  ample  means  for  thoroughly  testing  samples  of  all  seeds  and 
other  contributions  that  may  be  received. 

6th.  To  cultivate  specimens  of  various  hedge  plants,  and  exhibit  their  avail- 
ability for  that  purpose. 

7th.  To  cultivate  a  collection  of  the  best  fruit  trees  and  plants,  such  as  apples, 


CONDITION   OP  THE  DEPARTMENT.  19 

grapes,  pears,  peaches,  strawberries,  raspberries,  cunants,  &c,  so  as  to  compare 
their  respective  merits. 

8th.  To  plant  a  collection  of  choice  shrubs,  adapted  for  decorating  gardens 
and  landscape  scenery. 

9th.  To  erect  glass  structures,  for  the  two-fold  purpose  of  affording  the  neces- 
sary facilities  for  cultirating  exotic  fruits  and  plants,  and  to  furnish  examples 
of  the  best  and  most  economical  modes  of  constructing,  heating,  and  managing 
such  buildings. 

It  will  hence  be  6een,  that  on  the  vigorous  and  Bkiiful  prosecution  of  the 
rarious  duties  connected  with  this  garden,  many  of  the  benefits  derived  to  the 
country  by  the  aid  of  this  department  in  great  measure  depend. 


EXPEitnmsTTAt  farm;. 

• 

Among  the  needed  instrtimentalitiee  to  be  made  available  to  tho  purposes  of 
the  department  should  be  the  enlarged  experimental  farm.  To  accomplish  the 
full  purposes  of  such  farm,  not  less  than  200  acres  of  land  phould  be  obtained 
in  a  conspicuous  locality,  upon  some  one  of  the  great  thoroughfares,  within 
easy  access  from  the  city  $  a  portion  to  be  appropriated  to  the  propagating  garden, 
and  the  remainder  to  constitute  the  farm  proper. 

This  land  should  present  to  the  public  eye  its  gradual  development,  and 
thus  stimulate  and  encourage  a  spirit  of  improvement,  checking  the  impoverish- 
ing system  of  agriculture,  which  is  extending  its  baleful  influence  over  the  fertile 
regions  of  the  west,  and,  if  persisted  in,  will  present  in  the  not  distant  future 
visions  there  of  the  ''barren  old  fields"  so  common  in  those  districts  where  the 
same  deteriorating  system  of  farming  has  long  prevailed. 

This  deterioration  of  the  productiveness  of  the  soil  of  our  country  is  a  great 
and  growing  evil,  and  the  energy  of  the  nation  is  demanded  to  check  it,  and  to 
invite  and  guide  those  concerned  into  more  healthful  and  productive  methods  of 
cultivation.  No  matter  how  fertile  a  soil  may  bo,  and  how  rich  in  all  the  ele- 
ments promotive  of  vegetable  growth,  the  removal  from  it  of  successive  crops, 
year  after  year,  without  the  return  to  it,  in  some  way,  of  an  equivalent,  must 
necessarily  exhaust  the  soil  of  some  indispensable  ingredients,  and  render  ft 
sterile.  This  must  be  the  oase,  and  the  fact  cannot  be  too  soon  recognized  and 
guarded  against.  The  points  to  which  enlightened  agricultural  attention  should 
be  directed  to  prevent  deterioration,  are,  first,  to  have  all  the  waste  matter  on  a 
farm — the  bones,  ashes,  feathers,  offal,  manures,  and  excrementitious  matters  of 
all  kinds,  solid  and  fluid — properly  protected  and  returned  to  the  soil;  and, 
secondly,  a  plan  devised  by  which  all  these  waste  materials  may  be  returned 
from  the  citie*  where  they  are  a  nuisance,  back  to  the  soil,  to  maintain  its  fertility, 
to  be  followed  with  a  judicious  system  of  cultivation  and  rotation  of  crops. 

A  fundamental  improvement  in  soil  is  that  of  proper  drainage.  It  would 
therefore  be  necessary,  as  well  as  instructive,  to  exhibit  the  benefits  of  this 
operation,  the  best  mode  of  accomplishing  it,  the  comparative  merits  of  deep 
and  of  shallow  draining,  and  the  gradual  amelioration  of  soils  thus  operated 
upon,  and  its  effects  upon  the  crops  with  regard  to  their  earlier  maturity  and 
increased  productiveness  in  comparison  with  soil  of  tho  same  quality,  similarly 
situated  and  treated,  but  undrained.  In  farming,  if  in  nothing  else,  example  is 
more  valuable  than  precept.  In  the  fields,  occular  demonstration  is  at  once  tho 
most  silent  and  the  most  effective  teacher. 

The  subject  of  farm  enclosures,  or  fences,  is  one  that  has  always  been  of  vital 
moment.  In  many  sections  of  the  country  the  materials  for  thirf  purpose  are 
difficult  and  costly  to  procure,  and,  when-  timber  is  used,  frequent  repairs  and 
renewals  are  necessary  ;  consequently,  live  fences  are  being  extensively  introduced. 
It  is  still,  however,  very  much  a  matter  of  experiment  with  many.    There  is  yet 
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much  to  be  learned  with  rqgard  to  the  most  suitable  plants,  and  their  adapt- 
ability to  various  climates.  Specimen  hedges  will  therefore  form  a  feature  of 
no  inconsiderable  merit,  and  as  examples  of  what  m&y  be  done,  and  how  best 
to  accomplish  it,  and  cannot  fail  in  imparting  valuable  instruction. 

A  complete  system  of  farm  accounts,  exhibiting  every  item  of  expenditure  for 
the  renovation  of  the  whole  and  each  of  the  separate  fields,  buildings,  fences, 
drainage,  manures,  &c.,  upon  the  various  plans,  together  with  the  estimated 
working  capital  necessary  to  insure  a  profitable  and  satisfactory  return,  would 
be  found  of  incalculable  benefit  to  the  country. 

With  the  full  co-operation  of  the  laboratory,  tests,  under  the  direction  of  the 
best  scientific  knowledge,  should  be  made  upon  the  farm,  eliciting  and  exhibit- 
ing "every  fact  that  could  tend  to  bring  about  a  more  intelligent  system  of  agri- 
culture, and  thus  add  to  the  interests  of  {he  farmer  and  the  wealth  of  the  nation. 

The  land  of  the  farm  should  be  laid  out  with  the  highest  degree  of  artistic 
skill,  combining  the  primary  objects  of  utility  with  landscape  effect,  and  making* 
it  at  once  attractive  and  useful,  and  supplying  for  the  city  of  Washington,  to 
some  extent,  the  great  desideratum  of  a  publio  park  or  drive.  Here  also  should 
be  exhibited  specimens  of  every  variety  of  fruit  known  in  the  country,  and  these 
constantly  increased  by  importations  from  abroad,  together  with  choice  speci- 
mens, in  pairs,  of  all  the  various  breeds  of  horses,  cattle,  sheep,  swine,  poultry, 
&c.,  of  true  types  of  their  kind,  selected  with  care  and  judgment.  This  would 
not  involve  any  large  outlay  of  money,  and  the  sale  alone  of  the  offspring  would 
more  than  pay  the  expenses  incurred  in  making  the  collection,  and  the  benefit 
to  the  country  would  be  immense. 

It  is  proposed  to  convert  the  ground  surrounding  the  new  agricultural  building, 
formerly  the  experimental  garden,  into  an  arboretum  Americanum,  as  heretofore 
recommended,  and  attach  it  to  the  propagating  garden,  and  thus  the  initiatory 
step  towards  the  development  of  an  arboreal  taste— a  taste  at  once  christianizing 
and  refining,  and  in  all  its  influences  favorable  to  a  people.  The' cultivation  of 
a  tree-planting  taste  is,  in  an  eminent  degree,  important  to  our  great  West,  and 
it  must  commend  itself  favorably  to  all. 

It  is  true  the  space  referred  to  is  too  limited  for  a  very  comprehensive  collec- 
tion of  the  vast  varieties  of  useful  and  ornamental  trees  and  shrubs  which  form 
the  fine  sylvan  scenery  of  this  country — much  more  so,  if  it  is  to  embrace  and 
acclimate  all  that  is  desirable  from  other  countries;  but  extended  to  the  orna- 
mentation of  the  proposed  farm  and  propagating  garden,  enough  may  be  done 
to  inspire  a  taste  and  a  desire  for  a  more  intimate  knowledge  of  this  interesting 
and  most  important  subject. 

The  general  plan  for  the  proposed  improvement  of  these  grounds  may  be 
better  understood  by  an  examination  of  the  diagram  accompanying  this  report. 
It  is  proposed  by  the  Commissioner  of  Public  Buildings,  General  Michler,  to 
erect  a  permanent  bridge  over  the  canal  at  13th  street,  directly  in  front  of  the 
northern  gateway  of  the  main  building  of  the  new  agricultural  structure,  as 
shown  in  tne  diagram  above  referred  to.  It  will  be  seen  that  this  opens  up  that 
portion  of  13th  street  which  is  now  a  most  neglected  district,  and,  when  com- 
pleted, it  will  add  materially  to  the  healthfulness  and  beauty  of  that  part  of  the 
city. 

STATISTICAL  IOTORMATIOX. 

Among  the  chief  purposes  connected  with  the  proper  fulfilment  of  the  objects 
of  the  Department  of  Agriculture,  it  must  be  conceded,  is  this :  the  obtaining  of 
reliable  statistical  information,  to  be  secured  by  a  complete  system  of  corre- 
spondence, reading  out  through  the  various  State  organizations — agricultural, 
horticultural,  and  pomological — and  extending  to  the  county  and  local  societies 
in  each  State,  where  such  exist;  and  where  these  do  not  exist,  then  through  such 
reliable  channels  as  m^y  be  most  available  and  efficient.     This  correspondence, 
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to  extend  to  foreign  countries,  bringing  together  a  mass  of  useful  information, 
'with  the  experience  gained  on  the  experimental  farm  and  in  the  propagating 
garden,  in  accordance  with  what  has  been  previously  stated  in  this  report  ana 
in  the  report  of  Mr.  Saunders,  superintendent  of  the  garden,  will  in  a  few  years 
enable  the  department  to  inaugurate  a  system  of  charts,  which  will  clearly  define 
and  climatize  the  whole  animal  and  vegetable  kingdom,  their  productiveness  and 
adaptation  to  particular  climates,  as  to  the  isothermal  lines,  the  air  currents,  and 
their  effects  upon  the  temperature — a  result  of  more  importance  to  the  science  of 
agriculture  than  has  ever  been  attained  in  any  country. 

With  this  in  view,  circulars  have  been  issued,  a  copy  of  which,  marked  B, 
is  herewith  submitted,  calling  upon  the  various  societies  mentioned  for  their 
co-operation,  thus  drawing  to  the  department  valuable  practical,  statistical,  and 
scientific  information  upon  agricultural  subjects  from  every  part  of  the  country, 
and  the  department  reciprocating  the  favor  by  sending  to  each  society  and  cor- 
respondent a  systematically  arranged  digest  of  the  valuable  and  practically 
instructive  portions  of  the  information  received  from  all,  thus  bringing  the  bene- 
ficial influences  of  the  department  into  immediate  contact  with  the  numerous 
institutions  of  our  country  which  are  occupied  in  the  same  undertaking — the 
promotion  of  the  great  interests  of  agriculture  in  all  their  various  ramifications. 

THE  AGRICULTURAL  MUSEUM. 

The  museum,  under  the  care  of  the  entomologist  of  the  department,  well 
deserves  the  fostering  care  of  the  government,  forming  as  it  does  a  nucleus  of 
the  most  instructive  of  all  collections,  and  properly  and  emphatically  deserves 
the  name  he  applies  to  it — ''An  Object  Library,  or  Collection  of  Agricultural 
Facts."  To  be  understood  and  appreciated  the  museum,  must  be  visited.  The 
volumes  of  his  library  must  be  read  in  place. 

As  an  illustration  of  its  general  plan,  there  are  specimens,  in  composition,  of 
model  fruits  of  different  varieties,  and  from  all  parts  of  the  country,  so  perfect 
that,  at  a  distance  too  great  to  be  affected  by  the  flavor,  it  would  be  difficult,  if 
not  impossible,  to  distinguish  them  from  the  genuine  fruit ;  and  near  these,  on 
plates  colored  to  the  life,  the  kind  of  insect  that  injures  that  particular  fruit,  or 
the  tree  bearing  it;  also  the  character  of  the  different  bird,  its  tastes  and  habits, 
and  whether  injurious  or  beneficial  to  the  farmer.  We  thus  have  the  best  practi- 
cal treatise  upon  the  subject  that  can  be  prepared.  The  same  kind  of  fruit,  as 
of  apples,  grown  in  different  latitudes  being-  accurately  represented,  it  can  at  once 
bo  seen  in  what  latitudes  that  variety  attains  the  greatest  perfection ;  and  thus  a 
person  who  was  about  to  plant  an  orchard  would  be  able  to  learn  by  a  visit  to 
the  museum  the  variety  that  would  be  best  Adapted  to  his  particular  locality. 

When  this  general  collection,  improved  and  enlarged  as  it  will  be,  shall  be 
placed  in  the  new  agricultural  building,  exhibiting  in  separate  sections  the  pro- 
ducts and  manufactures  of  the  several  States  and  foreign  countries,  we  shall  have 
in  this  ''Object  Library"  the  best  possible  history  upon  the  subject  attainable. 

THE  LABORATORY  OF  THE  DEPARTMENT. 

While  the  knowledge  of  general  chemical  principles  has  been  of  incalculable 
advantage  to  the  agricultural  interests,  the  laboratory  has  accomplished  com- 
paratively little  in- this  direction,  particularly  in  our  country. 

The  analysis  of  the  soils,  as  an  unerring  means  of  determining  what  applica- 
tions of  manures  to  make  in  order  to  secure  a  particular  crop,  is  now  given  up 
as  wholly  unreliable.  Besides  the  difficulty  of  procuring  an  exact  sample  or 
specimen  of  fields  in  the  small  quantity  to  be  operated  upon  in  the  laboratory, 
so  much  depends  upon  the  mechanical  condition  of  the  soil  and  the  disintegrate 
character  of  the  intermingled  rocks — whether  or  not  the  frost  will  add  a  new 
dressing  every  season  by  crumbling  the  rock  surface,  and  thus  supplying  the 


22  AGBICULTUIUL  REPORT. 

soil  some  ingredients  in  which  it  might  appear  to  be  deficienW-as  to  create  * 
well-grounded  distrust  of  the  best  laboratory  efforts  on  this  point. 

But  a  wide  field  is  still  open  for  the  effective  use  of  this  great  instrument  01 
enlightenment  and  progress  in  the  interests  of  agriculture.  The  chemist  of  the 
department,  Professor  Antisell,  in  his  report  herewith  submitted,  marked  E, 
justly  observes,  "  that  inasmuch  as  the  greater  portion  of  our  knowledge  of  the 
constitution  of  food  crops  is  derived  from  the  analysis  of  European  chemists 
made  upon  plants  grown'  on  that  continent,  and  as  the  influences  of  climate  and 
soil  differ  materially,  owing  to  causes  both  climatic  and  terrene,  it  follows  that 
the  results  of  such  researches,  though  true  in  Europe,  must  be  •  unsafe  guides 
here.  Of  our  edible  plants  grow*  in  American  soU  not  more  than  a  half-dozen 
have  been  examined  by  reliable  American  chemists.  This  deficiency  of  accu- 
rate information  opens  up  a  field  in  which  a  government  laboratory  might  be 
occupied  with  advantage  to  the  whole  country." 

Other  problems  of  similar  character  remain  undetermined  which  can  receive 
definite  solution  only  by  the  laboratory ;  such  as,  whether  the  same  weight  of 
grain,  as  of  wheat,  corn,  oats,  &c,  grown  in  a  wet  season,  and  of  that  grown  in 
a  dry  season,  contain  the  same  amount  of  nutritive  ingredients.  The  same  in 
regard  to  hay  and  other  articles  of  food  for  stock  or  man  grown  in  wet  seasons 
and  dry,  on  bottom  or  upland.  The  same  as  to  the  varieties  of  sugar  cane,  as 
to  their  percentage  of  saccharine  matter,  &o. 

The  suggestion  of  Professor  Antisell,  to  have  a  museum  of  agricultural  geology 
connected  with  the  laboratory,  is  highly  deserving  of  attention,  and  I  commend 
it  to  your  consideration.  Such  a  museum  as  that  of  Professor  Glover  would  be 
an  "  object  library"  of  great  utility;  in  another  branch  of  the  subject,  a  collec- 
tion of  agricultural  facts  in  geology ;  and  it  would  be  highly  instructive  to  those 
engaged  in  agricultural  pursuits.  As  the  loose  soil  and  ground  have  resulted 
from  the  gradual  disintegration  of  rock,  including  primitive  clay  in  this  class, 
which  disintegration  is  still  in  progress  by  the  action  of  frost,  rains,  &c,  the  kind 
of  rocks  or  stones  in  a  Soil,  or  constituting  the  hills  in  its  vicinity,  affords  the 
best  indications  that  can  be  possessed  of  the  general  character  of  such  soil. 
Now,  it  is  too  frequently  the  case  that  a  farmer  cannot  give  the  names  of  the 
rooks  or  stones  which  are  on  his  land,  or  describe  them  so  as  to  enable  the 
chemist  to  know  certainly  what  kind  they  are ;  but  when  he  sees  them  in  a  col- 
lection in  such  museum  he  will  immediately  recognize  them  in  their  different 
varieties,  and  point  them  out  to  the  chemist  as  those  with  which  he  is  familiar 
at  home ;  and  the  chemist  will  at  once  know  the  general  character  of  such  soil! 
and  be  able  to  suggest  methods  of  cultivation  and  improvement  which  have  been 
found  successful  in  similar  soils.      0 

Besides  the  kind  of  rock,  its  character  and  position  greatly  affect  the  soil  in 
regard  to  its  agricultural  quality.  Some  limestones  and  some  slates  form  almost 
continuous  strata,  nearly  or  quite  impervious  to  water.  If  such  rocks  have  an 
inclination  to  the  horizon  so  as  to  "  crop  out"  in  places,  and  thence  run  deep 
into  the  earth  in  nearly  parallel  strata,  with  beds  of  eartn  between,  the  surface 
may  be  rocky  and  rough  and  harder  to  till,  but  the  soil  will  be  very  productive, 
being  annually  dressea  and  nourished  by  the  disintegration  of  the  contiguous 
rocks.  But  if  such  rocks  are  in  horizontal  strata,  forming  beds  within  two  or 
three  feet  of  the  surface,  the  soils  will  be  of  the  most  unreliable  kind.  In  a 
season  which  is  just  favorable  to  them,  neither  too  wet  nor  too  dry,  they  may 
produce  largely;  but  in  a  wet  season  they  will  be  drowned,  and  in  a  dry  season 
baked,  in  both  instances  rendering  the  best  efforts  for  obtaining  a  orop  compara- 
tively unavailing. 

Valuable  information  upon  all  such  points  could  be  imparted  by  a  well-in- 
formed  agricultural  chemist,  in  possession  of  a  geological  museum,  by  means  of 
which  he  would  be  enabled  intellegently  to  understand  the  inquiries  that  might 
be  made. 
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ORGANIZATION,  ETC. 

For  the  purpose  of  a  better  organization  of  the  clerical  and  other  necessary 
force  of  the  office,  I  would  respectfully  recommend  that  the  act  of  Congress 
approved  March  15,  1862,  establishing  the  department,  be  amended  by  supple- 
mentary legislation,  so  as  to  fix  and  define  the  disposition  of  its  offioers,  as  fol- 
lows, that  is  to  say :  one  statistician,  one  entomologist,  one  chemist,  one  assist- 
ant chemist,  one  superintendent  of  experimental  garden,  one  assistant  superin- 
tendent of  experimental  garden,  one  botanist,  one  superintendent  of  seed  room, 
one  assistant  superintendent  of  seed  room,  one  librarian,  one  disbursing  and 
auditing  officer,  three  clerks  of  the  fourth  class,  four  clerks  of  the  third  class, 
six  clerks  of  the  second  class,  seven  clerks  of  the  first  class,  five  copyists  and 
attendants  on  museum,  one  chief  messenger,  two  assistant  messengers,  two  work- 
men and  six  laborers. 

Accompanying  this  report  (marked  G)  will  be  found  an  estimate  of  appropri- 
ations necessary  for  the  current  expenses  of  the  fiscal  year  ending  30  th  June, 
1869,  together  with  the  amount  required  to  enable  the  Commissioner  to  carry 
out  the  complete  organization  of  the  department  as  exhibited  in  the  foregoing 
report. 

I  have  thus  endeavored,  in  obedience  to  the  resolution  of  the  House,  to  pre- 
sent a  view  of  the  present  condition  of  the  Department  of  Agriculture,  and  to 
indicate  some  legislation  which  it  is  believed  would  £dd  to  its  efficiency  in  pro- 
moting the  vast  interests  committed  to  its  charge. 

All  of  which  is  respectfully  submitted. 

HORACE  CAPRON, 
Commissioner  of  Agriculture. 

Hon.  SCHUTLEB  COLPAX, 

Speaker  of  the  House  qf  Representatives. 


REPORT  OF  THE  SUPERINTENDENT  OF  THE  EX- 
PERIMENTAL GARDEN. 


I  have  fye  honor  to  submit  the  following  report  of  the  operations  under  my 
charge.  As  inquiries  are  frequently  made  relative  to  the  aims  and  objects  of  the 
experimental  garden,  the  most  prominent  are  recited  as  follows: 

1.  To  procure  and  encourage  the  transmission  of  seeds,  cuttings,  bulbs,  and 
plants  from  all  sources,  both  foreign  and  domestic,  for  the  purpose  of  testing, 
their  merits  and  general  adaptation,  or  for  particular  localities  of  this  country. 

2.  To  procure,  by  hybridizing  and  special  culture,  products  of  a  superior 
quality  to  any  now  existing. 

3.  To  ascertain,  by  expcrimont,  the  influences  of  varied  culture  on  products, 
and  the  modifications  effected  by  the  operations  of  pruning  and  other  manipula- 
tions on  trees  and  fruits. 

4.  To  investigate  more  thoroughly  the  various  maladies  and  diseases  of  plants, 
and  the  insects  that  destroy  them. 

5.  To  provide  ample  means  for  thoroughly  testing  samples  of  all  seeds  and 
other  contributions  that  may  be  received. 

6.  To  cultivate  specimens  of  the  various  hedge  plants  and  exhibit  their  avail- 
ability for  that  purpose. 

7.  To  cultivate  a  collection  of  the  best  fruit  trees  and  plants,  such  as  grapes, 
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apples,  pears,  peaches,  strawberries,  raspberries,  currants,  &c.,  so  as  to  compare 
their  respective  merits. 

8.  To  plant  a  collection  of  choice  shrubs  adapted  for  decorating  gardens  and 
landscape  scenery, 

'  9.  To  .erect  glass  structures,  for  the  two-fold  purpose  of  affording  the  neces- 
sary facilities  for  cultivating  exotic  fruits  and  plants  and  to  furnish  examples  of 
the  best  and  most  economical  modes  of  constructing,  heating,  and  managing 
such  buildings. 

Although  progress  in  some  particulars  has  been*slow,  yet  the  development  of 
these  objects  is  constantly  kept  in  view. 

Various  circumstances  have  hitherto  retarded  the  fulfilment  of  these  designs. 
The  limited  area  of  the  garden  has  prevented  the  extension  of  specimen 
orchards,  and  caused  the  abridgment  of  operations  in  many  other  respects. 
Even  with  the  small  fruits,  although  the  collection  is  extensive,  the  means  avail- 
able for  this  purpose  have  not  been  such  as  to  secure  all  the  new  varieties  as 
they  appear,  thus  greatly  diminishing  the  usefulness  of  the  garden,  for,  in  order 
to  bo  of  any  great  value  to  the  public,  tests  of  new  varieties  should  be  promptly 
reported. 

The  great  amount  of  time  and  labor  necessarily  occupied  in  the  propagation 
and  distribution  of  from  40,000  to  50,000  plants  yearly  should  also  be  noted  in 
connection  with  what  may  bo  considered  the  more  legitimate  objects  of  the 
garden. 

The  distribution  is  especially  an  absorbent,  on  account  of  the  number  of  pack- 
ages required  in  dividing  these  plants  into  lots  of  from  6  to  20  each,  and  the 
work  of  labelling  and  mailing — labors  which  must  be  performed  at  a  season  the 
most  important  of  the  year,  so  that  the  effects  extend  beyond  the  mere  time 
actually  occupied  in  the  execution  of  the  work. 

EXOTIC  FRUIT  HOUSE.         * 

The  collection  of  exotic  fruits  is  gradually  increasing.     The  Musa  Caven 
dishii  fruits  abundantly  in  about  18  months  from  suckers ;  young  plants  of  this 
dwarf  banana  have  been  sent  to  Florida,  where  it  will  undoubtedly  prove  highly 
successful.     Several  varieties  of  the  pineapple  and  several  of  the  guava  have 
also  been  transmitted  to  the  most  congenial  portions  of  that  State. 

In  the  collection  are  promising  plants  of  the  mangosteen,  tamarind,  mango, 
CooJda  punctata,  Eivpliorias}  Jambos  apple,  Indian  persimmon,  cherrymoyer, 
Sappodilla  plum,  &c. 

These  are  successfully  cultivated  in  boxes  plunged  in  a  bed  of  tan-bark  laid 
over  a  cement  tank.  This  tank  contains  about  one  inch  depth  of  Water,  which 
is  heated  in  the  manner  described  in  last  report,  as  adopted  in  the  propagating 
house.  In  this  case  a  two-inch  iron  pipe  is  used,  about  six  feet  of  which  is 
enclosed  in  the  furnace,  very  effectually  keeping  up  a  temperature  of  75  degrees, 
in  a  bed  11  feet  in  width  and  30  feet  in  length. 

ORCHARD  HOUSE. 

The  orchard  house  continues  to  give  satisfaction.  The  planting  of  this  house 
was  mentioned  in  the  report  of  1863.  The  trees,  as  there  stated,  were  planted 
in  a  shallow  bed  of  rather  poor  soil,  with  a  hope  of  obtaining  all  the  advantages 
of  pot  culture  in  a  simpler  and  more  available  manner,  pot  culture  in  this  climate 
requiring  great  care  and  constant  attention,  any  neglect  of  which  will  inevitably 
be  followed  by  failure. 

The  depth  of  soil  in  the  bed  was  originally  about  10  inches.  No  additions 
have  been  made,  and  it  is  now  thickly  interwoven  with  roots.  The  surface  has 
not  been  disturbed,  even  with  a  hoe,  for  three  years ;  the  trees  being  sufficiently 
vigorous,  no  operation  of  culture  with  a  view  to  increased  growth  is  necessary 
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The  crops  of  fruit  have  been  greatly  admired ;  the  Stanwick  nectarine,  in  par- 
ticular, has  annually  produced  abundantly  of  its  large-sized  fruit;  specimens 
weighing  10  ounces  each  have  been  common.  The  Stump  the  World  and 
President  peaches  have  also  proved  well  adapted  fo  this  culture. 

The  plants  were  originally  set  at  three  feet  apart,  but  one-half  have  since  been 
removed.     This  mode  of  planting  and  subsequent  thinning  is  not  objectionable. 

For  a  family  supply  of  fruit  in  climates  where  they  cannot  be  relied  upon  in 
field  culture,  this  mode  of  culture  under  glass  may  be  safely  recommended.  The 
care  required  is  of  the  simplest  character.  When  first  planted,  even  though 
the  soil  is  very  shallow,  the  trees  may  indicate  a  very  luxuriant  growth  the  first 
and  second  seasons ;  when  this  tendency  becomes  so  great  that  the  wood  will  bo 
unable  to  ripen  early,  water  should  be  withheld  and  the  roots  shortened  by  cut- 
ting around  the  trees  with  a  spade.  The  red  spider,  so  prone  to  attack  the  peach 
in  a  dry  atmosphere,  may  be  kept  under  by  syringing  or  sprinkling  the  foliage 
with  water  twice  a  week  in  dry  weather.  This  insect  dislikes  moisture  When 
the  fruit  is  swelling  a  sprinkling  of  guano,  thrown  over  the  soil  and  washed  in 
among  the  roots,  will  materially  assist  the  crop.  During  the  process  of  coloring 
and  ripening  an  abundance  of  air  and  sunlight,  with  a  diminished  supply  of 
water,  will  increase  the  flavor.  Fruits  ripened  under  glass  in  a  damp,  warm 
atmosphere  are  generally  tasteless.  After  the  fruit  is  removed  the  trees  should 
be  examined,  and  all  strong  shoots  that  are  not  ripening  should  be  entirely 
removed  ;  this  will  tend  to  insure  an  abundance  of  fruit  buds  on  the  more  slender 
bat  more  perfectly  ripened  growths. 

NATIVE  GRAPES  UNDER  GLASS. 

Four  years  ago,  wishing  further  to  illustrate  that  leaf  mildew  on  native  grapes  was 
solely  an  atmospherical  production,  and  for  other  experimental  purposes,  I  planted 
a  small  collection  in  a,  rude  glass  structure,  which  will  be  best  understood  by 
apposing  an  enclosure  made  by  placing  a  few  glazed  sashes  against  a  common 
board  fence.  The  grapes  were  planted  on  the  outside  in  front,  and  in  time  two 
sterna  were  secured  from  each  plant,  one  of  which  was  trained  under  the  glass 
eoof,  and  the  other  to  a  trellis  set  four  feet  from  the  outside  of  the  front,  fully 
exposed  to  the  atmosphere.  A  width  of  four  feet  was  dug  up,  abtfut  16  inches 
k  depth,  for  a  border.  The  soil  being  rather  poor  in  quality,  a  coating  of  manure 
vat  spread  over  it,  as  a  mulch,  after  the  vines  were  planted;  this  mulching  has 
fobeequently  been  annually  renewed. 

The  experiment  as  regards  mildew  has  been  instructive,  but  the  satisfactory 
malts  of  the  crop  under  the  glass,  and  the  great  excellence  of  the  fruit,  when 
taken  into  consideration  with  the  very  small  amount  of  cost  and  care. required  to 
produce  H,  induces  the  belief  that  if  this  mode  of  growing  the  best  varieties  of 
1  grapes  was  more  generally  known,  many  would  avail  themselves  of  the 
ion.  * 
1  are  many  localities  where  the  grape  does  not  produce  with  uniform  suc- 
cess, and  in  more  only  the  hardier  and,  as  it  unfortunately  happens,  the  most 
kfenor  varieties  succeed;  and  in  northern  climates  the  season  of  giowth  is 
l»  short  and  capricious  as  to  render  grape-growing  a*  very  unprofitable  culture. 
la  ail  such  eases  the  mode  under  consideration  is  to  be  recommended 

The  question  has  been  put  as  regards  the  propriety  or  necessity  of  growing 
Mh*  grapes  in  this  manner,  when,  with  the  same  amount  of  trouble  and  expense, 
JMtifcmi  and  higher-flavored  foreign  grapes  may  be  produced.  My  reply  to  this 
hfhat  the  foreign  grape  cannot  be  produced  in  equal  condition  with  the  same 
ttpttkt  cost ;  and  as  regards  the  higher  or  finer  flavor  of  the  foreign  varieties, 
'  isi  moon  error  extant.  If  we  except  the  peculiar  aroma  of  the  Muscat 
f  there  is  probably  no  foreign  grape  that  would  be  preferred  to  the  lona 
1  under  these  conditions;  even  as  regards  size  and  beauty  of  bunch 
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.  and  berry,  when  properly  thinned,  they  are  all  that  need  be  desired.  Then  the 
Maxatawny,  Delaware,  and  Diana  are  but  little  inferior,  and,  so  far  as  variety 
of  flavors  is  concerned,  they  are  not  surpassed  even  by  the  foreign  sorts. 

The  southern  varieties  of  chicken  grape,  such  as  Lenoir,  Devereaux,  and 
Herbemont,  which  rarely  ripen  to  perfection  in  the  northern  States,  can  be 
matured  in  these  structures.  Although  the  berries  of  these  varieties  are  small, 
they  possess  a  piquant  flavor  altogether  peculiar,  and  are  very  fine  when  in  per- 
fection. The  care  required  in  the  management  is  pf  the  most  simple  character. 
A  glass  roof  supported  on  posts  will  answer  every  purpose  except  security  against 
depredators.  If  the  sides  and  ends  are  covered  with  common  boards,  ample  ventila- 
tion being  provided  by  openings  on  all  sides,  so  that  the  roof  may  be  permanent, 
and  these  openings  covered  with  wire  or  other  netting,  birds  and  wasps  would  be 
excluded — both  of  which  are  frequently  troublesome — and  the  building  other- 
wise properly  secured. 

The  daily  routine  of  attention  generally  practiced,  and  supposed  to  be  neces- 
sary, in  the  culture  ef  the  foreign  grape  under  glass,  is  not  required  with  the 
native  varieties.  The  ventilation  should  be  continuous — no  closing  up,  unless 
It  may  be  desirable  as  a  security  against  unusually  severe  storms  or  during 
extreme  colds  in  winter.  A  dry  atmosphere  after  the  fruit  is  set  is  rather  favor- 
able. If  thrips  are  observed  on  the  foliage,  fumigations  with  tobacco  will  drive 
them  out,  and,  the  roots  being  in  an  outside  border  where  they  are  under  the 
influence  of  the  natural  atmosphere,  the  plants  require  no  more  of  special  atten 
tion  than  vines  in  the  ordinary  vineyard. 

The  subject  is  well  worthy  the  attention  of  those  whose  situation  will  not 
enable  them  to  secure  fruit  in  open-air  culture;  and  even  in  the  most  favored 
grape  localities,  to  insure  table  fruit  of  the  best  kind,  this  plan  will  be  found 
exceedingly  satisfactory. 

▲BBORETTJM. 

In  accordance  with  your  instructions,  I  have  prepared  a  plan  for  laying  out 
the  new  grounds  of  the  department  as  an  arboretum. 

The  design  includes  a  list  of  ail  trees  and  shrubs  which  are  hardy,  or  sup- 
posed to  be  hardy,  in  this  latitude,.arranged  in  accordance  with  the  classification 
of  Dr.  Gray,  in  his  Manual  of  Botany,  also  with  a  due  regard  to  landscape  effect, 
the  design  being  an  endeavor  to  combine  a  complete  arboretum,  arranged  in 
strict  accordance  with  a  botanical  system,  and  at  the  same  time  produce  a  high 
degree  of  effective  landscape  gardening  and  pleasure-ground  scenery,  a  combina- 
tion not  hitherto  attempted  on  a  similarly  extended  scale. 

With  regard  to  the  value  of  an  arboretum,  it  may  be  stated  briefly  that  its 
utility  is  as  obvious  and  important  as  any  other  museum  of  natural  history — 
certainly  not  inferior  to  any  in  the  intrinsic  value  of  its  connection  with  arts  and 
manufactures,  and  presenting  a  school  of  instruction  that  will  largely  tend  to 
advance  our  progress  in  the  knowledge  of  vegetable  physiology,  and  furnish  a 
strong  incentive  to  botanical  studies. 

Unlike  many  other  museum  collections,  this  will  constantly  vary  in  its  beauty 
and  attractions  ;  the  yearly  development  of  individual  forms,  with  its  combinations 
of  form,  foliage,  flowers,  and  fruit,  the  opening  buds  in  spring,  and  the  gorgeous 
hues  of  the  autumn  foliage,  represent  extreme  periods  between  which  each  day 
has  its  own  peculiar  beauties. 

To  the  artist  such  a  collection  presents  a  field  where  may  be  studied  the  form 
of  every  leaf  and  outline  of  the  superior  vegetation  of  the  temperate  zones,  and 
the  botanist  will  here  find  the  material  living  presence  of  those  objects  which,  in 
their  more  refined  relations,  enter  into  his  abstract  and  recondite  arrangements. 

Such  a  collection  of  plants  has  been  a  long-felt  want  in  this  country,  and  it  is 
doubtful  whether  any  other  can  compare  with  it  in  arboreal  wealth.    The  reports 
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of  tta  Pocifio  railroad  survey  reveal  a  vast  number  of  plants  and  trees,  few  of 
which  have  as  yet  been  introduced  to  cultivation.  It  is  to  be  hoped  that  efforts 
nay  be  made  towardsjeaining  a  more  intimate  knowledge  of  the  botany  of  the 
western  States  and  Territories,  and  living  plants  secured  and  placed  in  the 
arboretum. 

Immediately  in  front  of  the  Department  building  a  design  is  introduced  for  a 
strictly  geometrical  garden,  in  order  to  produce  an  effective  example  of  this  style 
of  improvement  as  a  fitting  accompaniment  to  such  a  structure— the  only  con- 
nection in  wffich  architectural  terraces  and  similar  features  are  admissible. 

The  roads  and  walks  are  so  situated  as  to  render  access  easy  to  all  prominent 
portions  of  the  ground. '  At  no  time  do  these  form  an  essential  feature  in  beauty 
of  scenery;  they  are  so  entirely  utilitarian  in  character  that  their  beauty  is  one 
of  necessity  only 

NOTES  ON  GRAPE  CLIMATES 

During  the  latter  portion  of  the  month  of  August  I  was  authorized  to  visit 
tome  of  the  principal  grape-growing  localities  in  the  States  of  New  York,  Ohio, 
sad  Missouri.  Much  valuable  information  was  collected  during  the  brief  tour. 
The  great  extent  and  success  of  vineyard  culture  on  the  shores  and  islands  of 
Like  Erie  promised  a  field  of  much  interest,  and  expectations  were  more  than 
realized,  both  in  extent  of  operations  and  results. 

The  influence  of  large  bodies  of  water  in  ameliorating  climates  is  well  under- 
stood, and  has  been  turned  to  practical  advantage  in  this  locality  in  the  produc- 
tion of  the  Catawba  and  other  grapes  that  ripen  to  great  perfection  under  the 
lake  influence,  while  further  south  and  more  inland  these  fruits  are  a  very  uncer- 
tain crop,  seldom  obtaining  perfection  before  being  cut  down  by  the  frost.  The 
influence  of  the  lake,  with  the  accumulated  heat  of  summer,  in  warding  off 
early  fall  frost,  and  thus  virtually  lengthening  the  season  to  an  equality  with 
rlnnatefl  of  several  degrees  of  more  southern  latitude,  is  happily  accompanied 
nith  a  hygrometrioal  condition  of  atmosphere  which  seems  eminently  congenial 
to  the  healthy  growth  of  the  grape. 

The  leaf  mildew,  owing  to  comparative  freedom  from  heavy  dews,  is  not  so 
prevalent  as  to  cause  serious  injury,  although  the  plants  are  not  altogether 
egampt  from  this  malady ;  the  rot  m  die  berry  is  more  frequently  seen,  especially 
a*  saUa  rich  in  organic  matter ;  on  black,  mucky  soils  this  disease  is  very  injurious. 
It  attracted  but  little  attention  until  within  a  few  years ;  now,  however,  it  is  assum- 
itt  proportions  calculated  to  excite  anxiety. 

Gmcannati  and  neighborhood  has  long  been  specially  identified  with  the  pro- 
faotkm  of  wine,  and  was  for  many  years  considered  as  possessing  unusual  cli- 
«*tie  advantages  for  the  culture  of  the  grape.  As  vineyards  extended  over  other 
ttd  djataat  portions  of  the  country  it  was  found,  on  comparing  results,  that  the 
aramaad  peculiar  adaptability  of  tlxat  region  was  largely  imaginative.  Many 
atth*  older  vineyards  are  on  poor  declivities,  where  they  seem  to  have  failed 
want  of  nutrition.  It  is  also  presumable  that  a  management  based 
l  the  experience  and  practice  of  foreign  vignerona  has  had  an  injurious  effect 
i  tbe  health  of  the  American  species  and  wrictics. 
"  Of  late  years  many  new  plantations  have  been  made,  and  the  vines  are  more  gen- 
qmij  aod  liberally  treated,  both  in  regard  to  soil  and  manipulation.  These 
pnaaot  a  very  healthy  and  promising  appearance,  with  no  more  than  an  average 
Itiafily  to  disease,  depending  upon  treatment  and  location. 

HftTPfttT;  Missouri,  may  be  cited  as  another  representative  point  of  grape  and . 
«M  a&ore.  Many  varieties  attain  perfection  here  that  fail  to  ripen  in  more 
wAom  T^gjpTim  I  have  nowhere  seen  so  many  varieties  in  equal  health, 
^MgllJntih  aa  are  subject  to  rot  in  other  localities  are  also  similarly  affected, 
qjjtattfey  it  also  more  or  less  to  be  found,  according  to  position  and  nature  of 
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The  supposition  that  successful  grape-growing  is  confined  to  localities  border* 
ing  on  large  bodies  of  water  does  not  seem  to  be  supported,  at  least  to  the  extent 
claimed.  It  is  a  great  mistake,  however,  to  suppose  that  this  claim  is  merely 
hypothetical.  It  has  long  ago  been  observed  that  the  vicinity  of  lakes  is 
exempt  from  early  autumn  frosts ;  thus  the  season  of  growth  is  greatly  extended, 
and  late  varieties  will  ripen  to  a  perfection  that  cannot  be  attained  in  localities 
many  degrees  southward,  where  the  growth  is  destroyed  by  early  frosts.  The 
equable  degree  of  atmospheric  humidity  and  comparative  exemption  from  heavy , 
dews  are  conditions  extremely  favorable,  as  seen  in  the  general  healthy  appear- 
ance of  the  vines,  and  although  mildew  may  be  occasionally  seen  on  the  foliage, 
it  is  rarely  so  prevalent  as  to  seriously  injure  the  crop. 

Another  example  of  a  favored  region  is  found  at  Hammondsport,  Steuben 
county,  New  York.  Here  the  Catawba  and  other  late  grapes  mature,  and  their 
culture  is  rewarded  by  a  remarkable  degree  of  success,  taking  the  latitude  into 
consideration.  These  extensive  vineyards  are  on  steep  hill-sides,  extending 
for  several  hundred  feet  above  the  valley ;  the  soil  is  a  drift  formation,  and 
the  surface  is  thickly  covered  with  loose  shale ;  in  many  acres  the  soil  seems 
completely  covered  with  stones.  The  influence  of  Keuka  lake  is  supposed  to 
account  for  the  success  of  this  locality,  but  some  of  the  best  vineyards  are  so 
Ear  from  the  lake  that  its  agency  can  have  but  little  if  any  effect  on  the  climate ; 
the  body  of  water  is  also  too  limited  to  effectually  lengthen  the  season  of  growth, 
as  is  unquestionably  the  case  on  the  shores  of  the  great  lakes.  The  adapta- 
bility of  this  locality  for  grapes  may  be  attributed  to  the  nature  of  the  soil  and 
the  configuration  of  surface.  The  deposition  of  heavy  dews  is  prevented  owing 
to  the  great  elevation,  combined  with  the  heat  absorbed  during  the  day  by  the 
abounding  stony  surfaces,  so  that  the  plants  are  exempt  from  mildew,  and  the 
foliage  uninjured  until  growth  is  checked  by  frost.  The  soil  is  of  a  character 
that  insures  a  healthy  but  not  an  over-luxuriant  growth ;  the  wood  matures  as  it 
grows,  a  valuable  condition  not  always  realized.  There  is  no  excess  of  succulent 
vegetation ;  even  the  extremities  of  the  branches  are  brown  and  hard  before  the 
crop  is  gathered.  The  excellent  quality  of  grapes  ripened  under  such  favorable 
circumstances  cannot  be  questioned. 

The  distinguishing  peculiarity  qf  a  good  grape  dimcUe  is  tliatqftlie  entire  absence 
Of  mildew  on  tJie  foliage.  This  statement  is  made  with  a  knowledge  of  the  dis- 
astrous effects  of  rot  in  the  berry,  which  is  found  occasionally  in  sections  where 
leaf  blight  is  seldom  seen,  and  in  such  sections  is  properly  considered  the  greater 
evil  of  the  two;  but  if  we  sum  up  the  experience  of  grape-growers  throughout 
the  country  we  shall  find  that  success  or  failure  of  varieties  are  wholly  depend- 
ent upon  the  absence  or  presence  of  mildew.  The  Delaware  may  be  noticed  as 
a  variety  not  subject  to  failure  from  rot  in  the  berry,  ripens  early  enough  to  be 
available  over  as  great  an  extent  of  country  as  any  kind  in  cultivation;  has 
intrinsic  merits  that  would  place  it  even  in  the  most  limited  collection,  but  it  is 
so  liable  to  mildew  as  to  restrict  its  culture  to  a  few  certain  or  rather  uncertain 
localities.  It  cannot  be  planted  with  the  same  freedom  as  the  Concord,  Perkins, 
Ives,  and  others  of  equal  hardiness  in  resisting  mildew.  Even  the  foreign  grape 
succeeds  admirably  if  protected  from  mildew,  and  only  for  this  disease  could  be 
cultivated  with  as  much  certainty  as  the  Concord. 

It  is  a  difficult  matter  for  those  who  are  fortunately  placed  in  favorable  local- 
ities, and  whose  observations  have  not  extended  beyond  their  immediate  neigh- 
borhood, to  realize  the  extent  of  this  disease;  they  are  under  the  impression  that 
its  importance  is  exaggerated.  A  moment's  consideration  might  convince  them 
that  if  the  disease  did  not  exist  there  would  be  no  occasion  for  allusions  to  it. 

Seeing  that  the  hygrometrical  conditions  of  the  atmosphere  have  so  much 
influence  on  the  health  of  the  grape,  it  becomes  a  leading  question  how  best  to 
reach  a  knowledge  of  suitable  localities.  I  conceive  that  this  may  be  ascer- 
tained from  a  series  of  systematic  and  thorough  hygrometric  observations,  both 
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in  localities  known  to  be  favorable  as  well  as  in  those  where'  failures  constantly 
occur.  By  this  means  facts  may  be  accumulated  regarding  the  actual  degree  of 
hnmidity  in  the  air  most  favorable  to  the  development  of  grape  fungi  that  will 
enable  us  to  test,  by  proper  instruments,  the  adaptability  of  any  locality  for  suc- 
cessful grape  culture,  and  avoid  the  many  disappointments  and  losses  consequent 
upon  the  absence  of  accurate  data  on  this  subject. 

So  far  as  present  knowledge  warrants  an  opinion,  a  good  wine-growing  region 
is  one  where  the  season  of  growth  is  of  sufficient  length  to  ripen  to  perfection 
oar  best  wine  grapes,  exempt  from  late  spring  frosts,  heavy  summer  dews,  and 
early  frosts  in  autumn.  There  are  many  points  in  the  northern  and  western ' 
States  where  all  these  conditions  exist,  so  far  as  refers  to  the  varieties  of  the 
Labrosea  and  Cordifolia  species ;  but,  entertaining  the  opinion  that  the  southern 
varieties  of  the  chicken  grape,  such*  as  Lenoir,  Devereanx,  Herbemont,  Norton's 
Virginia,  Cynthiana,  and  Cunningham,  will  produce  a  distinct  class  of  excellent 
wines,  (if  they  do  not  ultimately  take  the  lead  in  this  production,)  we  must  look 
to  regions  where  these  varieties  can  be  matured. 

About  10  years  ago  Mr.  Silas"  McDowell,  of  Franklin,  Macon  county,  North 
Carolina,  directed  attention  to  the  "Belt  of  no  frost,  or  Thermal  belt,"  on  the 
slopes  of  the  southern  Alleghanies.  Various  communications  were  published  by 
Mr.  McDowell,  which  attracted  notice  at  the  time.  Convinced  that  these  observa- 
tions were  of  great  value,  and  directly  applicable  to  our  subject  it  may  not  be 
out  of  place  to  quote  from  the  more  recent  of  these  letters : 

Among  the  valleys  of  the  southern  Alleghanies  sometimes  winter  is  succeeded  by  warm 
■etthrr,  which,  continuing  through  the  months  of  .March  and  April,  brings  out  vegetation 
apidly  and  clothes  the  forests  in  an  early  verdure.'  This  pleasant  spring  weather  is  termi- 
asied  by  a  few  days'  rain,  and  the  clearing  up  is  followed  by  cold,  raking  winds  from  the 
aorthwest,  leaving  the  atmosphere  of  a  pure  indigo  tint,  through  which  wink  bright  stars, 
but,  if  the  wind  subsides  at  night,  the  succeeding  morning  shows  a  heavy  hoar  frost;  veg- 
etation is  utterly  killed,  including  all  manner  of  fruit  germs,  and  the  landscape  clothed  in 
verdure  the  day  before  now  looks  dark  and  dreary. 

It  is  precisely  under  this  condition  of  things  that  the  beautiful  phenomenon  of  the  vernal 
■one,  or  thermal  belt,  exhibits  itself  upon  our  mountain  sides,  commencing  about  300  feet 
vertical  height  above  the  valleys,  and  transversing  them  in  a  perfectly  horizontal  line  through- 
tot  their  entire  length  like  a  vast  green  ribbon  on  a  black  ground.  Its  breadth  is  400  feet 
vertical  height,  and  from  that  wider,  according  to  the  degree  of  the  angle  of  the  mountain 
with  the  plane  of  the  horizon.  Vegetation  of  all  kinds  within  the  limits  of  this  zone  is 
■douched  by  frost ;  and  such  is  its  protective  influence  that  the  most  tender  of  our  native 
t  has  not  failed  to  produce  abundant  crops  in  26  consecutive  years.  The  thermal  belt 
in  all  countries  that  are  traversed  by  high  mountains  and  deep  valleys,  as  the 
\  that  produce  it  are  as  infallible  as  those  which  produce  the  rainbow  in  the 

The  philosophy  of  the  subject  is  described  as  follows  : 

Frssi  Is  but  crystalized  dew,  and  can  only  form  during  clear,  still  nights,  when  the  atmos- 
phere is  in  repose.    The  atmosphere,  when  at  rest,  foils  into  a  series  of  strata,  one  lying; 


i  the  other,  the  heaviest  stratum  becoming  the  base  of  those  above  it,  and  all  take  posi- 
i  according  to  their  weight  and  density,  upon  the  principle  of  gravitation. 
it  is  the  agent  that  produces  this  result.    The  heat  is  of  two  kinds,  both  from  the  same 
»;  the  primary  one  being  the  sun's  rays  direct,  and  the  other  the  heat  reserved  or 
\  by  the  earth.    This  heat  is  ever  radiating,  and  in  cold,  clear,  still  nights  it  mounts 
I  through  the  cold,  damp  air,  taking  from  it  its  caloric,  while  the  latter  rushes  down 
la  a  cold  frost,  producing  currents,  and  hence  the  lowest  ground  in  a  valley  is  ever  subject  a 
v>  the  hardest  frosts.    The  warm,  dry,  light  current  keeps-  mounting  upward  like  cork  in  ' 
ttii  it  reaches  a  stratum  of  atmosphere  too  thin  and  light  to  support  it,  when  it  con- 
'  falls  back  and  forms  its  warm,  dry,  genial  stratum  upon  the  top  of  the  lower  or 
i :  and  hence  in  cold,  frosty  nights  is  produced  the  phenomenon  of  the  vernal 


felt  m  fact  that  can  be  well  attested,  that  all  attempts  to  cultivate  the  grape  in  our  low, 
hwm  talkif  ii  have  utterly  failed,  the  plants  being  attacked  by  what  is  called  the  mildew- 
Hpt;  vlnJe  the  few  vines  that  grow  upon  the  small  farms  lying  high  upon  the  mountain 
•JsjaJHrn  ejer  matured  their  fruit  in  the  greatest  perfection,  and  the  tiue  reason  of  this  is 
~~  "  a  varieties  of  grapes  arc  of  tender  organization,  and  easily  affected  by  a  damp 

\  and  chill  dew.    And  on  the  mountain,  being  within  the  comparatively  dry 
'%  they  grow"  in  an  atmosphere  peculiarly  adapted  to  the  delicacy  of  their  tender 
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organisation.  In  view  of  these  facts,  I  say  confidently  that  any  well  conducted  effort  si 
grape  culture  will  succeed,  whether  it  be  upon  the  Slopes  of  our  AUeghanies,  or  upon  the 
mountain  sides  that  skirt  the  valleys  of  the  northern  States,  and  all  that  is  required  to  insure 
success  is  to  ascertain  where  this  thermal  belt  is,  and  to  plant  the  vine  within  its  limits. 

As  may  be  readily  imagined,  this  belt  varies  in  its  height  above  the  valleys, 
according  to  the  configuration  of  the  country,  independent  of  the  height  above  the 
level  of  the  sea;  there  cannot  be  any  doubt  bat  that,  either  by  observations  on 
vegetation  or  by  instrumental  tests,  these  favorable*  zones  will  be  determined, 
and  grape  culture  reduced  to  a  certainty,  instead  of  being  a  matter  of  individual 
experiment,  as  it  is  at  the  present  time. 

ntPORTAKCB  OF  A  TTNIFOfcM  fiOTM,Y  0*  WATER  m  M.AOT  .Ct7LTTJB». 

If  there  is  any  one  element  in  plant  growth  of  more  importance  than  another,  it 
is  water.  Crops  usually  fail  or  suoceed  in  proportion  as  they  receive  an  equal  dis- 
tribution or  uniform  supply  of  this  element.  Failures  are  more  frequently  referred 
either  to  a  deficiency  or  to  a  surplus  of  rain-falls  than  to  any  other  cause.  Hence 
one  of  the  chief  essentials  to  culture  is  to  maintain  the  presence  of  a  proper  amount 
of  available  water  to  crops,  and,  as  far  as  practicable,  guard  against  excess  on 
either  side.  And  this  is  entirely  within  the  control  of  the  cultivator;  the  three 
operations  of  draining,  subsoiling,  and  mulching,  when  properly  understood,  com- 
prise all  the  requisites  of  success,  and  enable  him,  in  a  very  great  measure,  to 
regard  with  comparative  indifference  whether  the  season  prove  unusually  wet  or 
unusually  dry;  if  the  former,  the  drains  remove  all  superfluous  water,  and  the 
loosening  of  the  subsoil  allows  the  egress  of  water  through  all  its  pores,  which  are 
speedily  filled ;  and  mulching  the  surface,  so  as  to  prevent  evaporation,  retains 
the  water  where  plants  can  reach  it,  instead  of  its  being  rapidly  consumed  by 
drying  winds  sweeping  over  the  soil. 

Of  all  operations  relating  to  soil  culture,  there  are  none  whose  value  is  so  well 
established  as  these,  and  yet  they  are  operations  to  which  the  great  majority  of 
cultivators  are  strangers.  Crops  may  be  deluged,  starved,  for  want  of  proper 
depth  of  soil,  or  burned  up  by  drought  and  heat,  yet  the  well  known  remedies 
against  such  extremes,  are  practically  ignored.  ' 

Objectors  to  draining  frequently  argue  that  in  a  climate  subject  to  long-con- 
tinuea  droughts  it  is  worse  than  useless,  as  it  would  still  further  increase  the  evils 
resulting  from  a  deficient  supply  of  moisture.  It  seems  not  to  be  generally  under- 
stood that  draining  in  connection  with  proper  culture,  increases  the  capability  of 
the  soil  for  absorbing  and  retaining  moisture.  Place  a  sponge  in  a  tight  vessel 
and  sprinkle  it  with  water;  for  a  time  it  will  all  be  absorbed,  but  as  soon  as  the 
pores  are  filled  it  ceases  to  be  taken  up.  Soils  act  in  a  similar  manner.  They 
also  have  their  respective  absorbing  capacities,  varying,  of  course,  according  to 
their  nature,  whether  a  compact  clay  or  a  peaty  morass.  The  last  is  of  such 
an  absorbent  character  as  to  be  commonly  designated  spongy.  The  object  in 
draining  is  simply  to  allow  the  superfluous  water  to  pass  off.  No  water  can 
reach  the  drains  until  the  pores  of  the  soil  are  satisfied  or  filled.  It  is  there- 
fore evident  that  the  deeper  the  soil  is  drained  the  greater  becomes  the  reservoir  of 
contained  moisture,  so  that  on  soils  of  a  gravely  or  sandy  nature  a  more  luxu- 
riant vegetation  will  be  produced  after  they  are  artificially  drained.  With  clay 
soils  this  improvement  is  still  more  obvious:  no  good  clay  soil  can  be  considered 
in  best  cropping  condition  until  drained.  Tillage,  manures,  and  seed  are  to  a  cer- 
tain extent  wasted  on  the  best  clays  without  this  fundamental  improvement. 

The  utility  of  deepening  the  soil  cannot  be  questioned.    In  common  parlance 

a  good  soil  is  seldom  mentioned  without  the  addition  of  the  word  cfeep,  thus  tes- 

.  tifying  to  the  value  of  this  property^yet  how  few  make  any  attempt  to  deepen  a 

shallow  soil.     The  probability  of  bringing  to  the  surface  a  poor  strata  has  been 

given  in  argument  against  subsoiling.    Even  if  this  were  the  result  it  would  be 


REPOKT  OF  THE  CHEMIST.  31 

an  additional  reason  in  favor  of  the  process,  as  it  wonlft  place  the  soil  where  it 
can  be  enriched ;  bnt  subsoiling  proper  only  loosens  the  under  strata.  Trench- 
ing, which  implies  a  reversal  of  the  soil,  may  occasionally  afford  grounds  for  this 
objection,  at  least  for  a  time,  until  it  becomes  properly  ameliorated. 

Draining  and  subsoiling  therefore  increase  the  amount  of  available  mois- 
ture in  the  soil.  To  keep  it  there  for  tho  benefit  of  vegetation,  and  prevent  its 
escape  by  mere  surface  evaporation,  we  have  recourse  to  mulching.  As  it  is 
generally  known,  this  operation  consists  in  covering  the  soil  with  any  loose  ma- 
terial, such  as  straw,  wood  chips,  tan  bark,  &c,  and  although  it  may  not  be 
practicable  to  carry  out  this  process  to  any  great  extent  in  agriculture,  yet  in 
orcharding,  and  indeed  all  tree  culture,  as  well  as  in  the  case  of  small  fruits,  it 
is  a  commendable  practice,  the  advantages  of  which  are  well  authenticated. 
Especially  in  newly  formed  plantations  is  its  great  value  conspicuous  5  not  only 
is  evaporation  arrested,  but  the  soil  is  secured  against  the  compacting  effects  of 
heavy  rain  falls,  weeds  are  kept  down,  and  root  growth  encouraged.  Bat  whore 
it  is  not  expedient  to  apply  foreign  matter  to  the  surface  an  efficient  substitute 
can  be  had  in  the  soil  itself,  by  simply  keeping  the  surface  loose  by  cultivation. 
A  few  inches  of  loose,  powdery  soil  on  the  surface  forms  a  capital  non-oonduoting 
stratum,  and  likewise  has  the  great  advantage  of  being  easily  secured. 

It  cannot  be  too  often  repeated  that  the  three  cardinal  operations  in  soil  cul- 
ture are  draining,  subsoiling,  and  mulching. 

WILLIAM  SAUNDERS. 

lion.  Hobaoe  CaprqHj  Commissioner* 
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Sir  :  I  have  the  honor  to  submit  the  report  of  the  chemical  division  of  this 
Department  for  the  year  past,  embracing  a  statement  of  the  work  done  in  the 
laboratory  during  that  period. 

In  reviewing  tne  variety  of  the  operations  carried  on  therein,  I  am  happy  to 
say  that  it  corresponds  more  nearly  than  hitherto  to  what  properly  belongs  to 
agriculture,  and  that  much  of  the  assistance  before  lent  to  private  enterprise  has 
been  withheld.'  The  efforts  which  have  been  made  to  effect  a  chango  in  the 
employment  of  the  laboratory  by  directing  its  labors  to  subjects  of  importance 
to  scientific  agriculture  have  been  in  part  successful. 

A  number  of  analyses  not  in  the  special  domain  of  agricultural  chemistry 
have  been  made  at  the  solicitation  of  correspondents  of  the  Department.  The 
following  classification  represents  the  variety  of  that  portion  which  was  deemed 
worthy  of  examination  and  report. 

Abstract  qf  the  variety  qf  analytical  work  performed  m  the  laboratory  during  1867. 


Earth  paints. 
Fullers'  earths. 
Steatitic  days. 
Ferruginous  clays* 
8ilico-aluminou8  clays 
Argillaceous  clays. 
Calcareous  clays. 
Limestones  in  variety 
Calcareous  minerals. 
Roofing  slates. 
Varieties  of  pyrites. 
Bituminous  shales. 
Blendes.  - 
Copper  ores* 
Gold  ores. 


Silver  ores. 

Iron  ores. 

Wine  from  wild  grapes,  Massachusetts. 

Wine  from  California. 

Wine  from  Missouri. 

Wine  from  New  York. 

Wine  from  North  Carolina. 

Mineral  waters  from  District  Columbia,  Vir- 
ginia, Maryland,  and  Illinois. 

Shell  vLLila  from  Mississippi,  Virginia,  and 
Maryland. 

Green  sand  marls  from  Maryland  and  Vir 
ginia. 

Stone  marls  from  Mississippi. 
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Also  examinations  foiflbther  departments  of  the  government. 

During  the  summer  and  autumn  the  laboratory  has  been  occupied  with  a  series 
of  experiments  upon  the  absolute  growth  and  relative  saccharine  richness  of  the 
sugar  beet.  In  the  report  of  last  year  I  called  the  attention  of  the  late  Mr. 
Newton  (Commissioner)  to  the  great  importance  of  devoting  the  efforts  of  the 
Department  to  the  sugar  interest  of  the  country,  and  coupled  with  it  the  necessity 
of  placing  the  gsowth  of  the  sugar  beet  and  sugar  manufacture  from  it  more 
prominently  before  our  people  as  a  new  industry,  and  a  source  of  great  national 
wealth. 

Considering  the  great  extent  of  territory  of  the  United  States,  and  how  large 
a  portidn  lies  under  the  south  temperate  zone,  it  is  remarkable  how  few  plants 
have  been  cultivated  for  their  value  in  sugar.  To  show  this  fact  it  is  only  neces- 
sary to  submit  the  following  table : 

Amount  qf  sugar  and  molasses  produced  in  the  United  States  in  1860,  from  tJie 
eighth  census  United  States. 

Cane  sugar,  in  hogshead*  of  1, 000  poandi  each 230,962 

Maple  sugar,  in  pounds 40,120,063 

Molasses,  of  cane,  gallons  of 14,963,996 

Molasses, of  maple,  gallonsof 1,597,274 

Molasses,  of  sorghum,  gallonsof 6,696,181 

Of  the  230,000,000  pounds  cane  sugar  raised  in  the  United  States  Louisiana 
had  produced,  up  to  1860,  221,000,000  pounds. 

The  importations  of  sugar  into  the  Unked  States  in  the  same  year  (1860)  were 
as  follows,  (from  Commerce  and  Navigation  Jleport,  1860 :) 

Brown  sugar,  pounds 692,944,873 

Loaf  and  refined,  pounds — -• 771,334 

Molasses,  pounds 86,392 

White  clayed  powdered  sugar 1,035,639 

These  figures  show  how  small  a  proportion  of  the  sugar  consumed  in  this 
country  has  been  raised  within  its  limits;  this,  too,  in  a  year  during  which  there 
was  no  unusual  interference  with  the  industry. 

The  country  should  be  able,  under  an  improved  system  of  agriculture,  not 
only  to  supply  its  own  demand  for  this  necessary  article  of  diet,  but  should  also 
be  able  to  export  a  surplus  each  year  to  Europe.  To  give  an  idea  of  the  extent 
of  the  European  demand  the  following  table  is  taken  from  Stammer's  Jahres 
bericht  der  Zuckerfabrikation,  1866 : 

Sugar  consumption  in  Europe  in  the  year  1865. 


Country. 


Population. 


Weight  in  Zoll 
▼erein  cwts. 


Consumption 

Kr  capita  In 
u 


Belgium 

Denmark 

Great  Britain  and  Ireland ... 

France 

Greece 

Hanseatic  towns  and  islands. . 

Holland 

Italy 

Austria , 

Portugal 

Russia 

Sweden  and  Norway 

Switzerland 

Spain 

Turkey 

Zollvereln,  (Germany) 


0,000 
0,000 

:-■  ■_  ■■  ■-  '0,000 

0,000 

1 J  ■■10,000 

0,000 

0,000 

2l.ftJ0.000 

3*1,^.9,470 

3.  >  0,000 

0,000 

0,000 

0,000 

0,000 

o,oto 

0,330 


«r". 


5G8.020 

170,000 

11, 028, 200 

5,587,980 

66,613 

231,668 

403,890 

1,093,127 

1,110,591 
250,000 

1,330,000 
410,914 
264,685 

1,026,291 
476,088 

3,428,639 


Minor  European  states . 
Total 


294, 000, 000 


27,416,715 
4,259,782 


31, 676, 497 


13.00 

11.33 

36.66 

14.70 

6.76 

25.66 

13.46 

5.00 

2.92 

6.58 

1.66 

1L74 

10.60 

6.41 

aoo 

9.29 


9.33 
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To  meet  this  demand  sugar  is  supplied,  in  the  following  channels,  and  from 
only  two  botanical  sources,  viz.,  the  cane  and  the  beet : 

Beet  sugar  production  and  colonial  sugar  entries  in  Europe  in  1865. 


Country. 


Great  Britain  and  Ireland. 

France 

Holland 


Portugal 

Belgium 

Denmark 

Sweden  and  Norway..... 
Hanseatic  and  other  ports. 

Zoilverein 

Austria 


Poland. 


Total 21,155,427 


Cane  sugar  im- 
ported, m  Zoil- 
verein cwte. 


11,382,895 

4,573,360 

2,292,000 

1,092,723 

250,000 

200,000 

500,000 

357,000 

507,000 


>ro- 

duced,ln  Zoll- 
verein  cwte. 


Total,  in  Zoil- 
verein cwte 


3,800,000 
70,000 


500,000 


3,600,000 

1,300,000 

1,000,000 

300,000 


10,570,000 


11,382,895 

8,373,360 

2,3G2,000 

1,092,723 

250,000 

700,000 

500,000 

357,000 

507,000 

3,600,000 

1,300,000 

1,000,000 

300,000 


31,725,427 


A  glance  at  this  table  shows  that  after  only  half  a  cenfury  of  existence  the 
beet-sugar  production  is  one-third  of  the  total  supply,  and  is  every  year  increas- 
he.  T  he  following  return  for  1 866  shows  that  this  production  rose  above  one- 
fold of  the  total,  and  this  allows  a  greater  consumption  per  individual,  which 
in  one  European  country  (Russia)  was  as  low  as  1  y6^  pounds  per  head,  or 
fo  of  what  is  consumed  in  Great  Britain. 

European  beet  sugar  production  for  three  years  ending  1866, 


Country. 


Germany,  (Zoilverein) 
Fraace 

Belgium 

Maud  and  Sweden... 

JURmitA ., 

tfotal 


1865-'66,in 
Zoilverein 
cwte. 


3,698,825 

5,354,940 

1,350,000 

1,000,000 

831,037 

300,000 

70,000 


12,604,802 


1864-'65,  in 
Zoilverein 
cwte. 


3,413,214 

2,950,280 

1,691,280 

1,534,505 

437,896 

230,000 

50,000 


10,337,175 


1863-'64, 
in  Zoilve- 
rein cwte. 


3,023,-600 

2,169,340 

1,169,057 

1,413,263 

400,620 

217,517 

50,000 


8,443,397 


The  circumstances  at  the  close  of  our  civil  war  were  such  that  the  cultivation 
•f  the  sugar  cane  as  a  branch  of  industry  was  completely  arrested,  and  has  not 
-2-  i  been  resumed.  The  only  sugar  produced  in  this  country  is  that  of  the 
which  is  limited  in  extent.  The  attempt  to  separate  and  crystallize  the 
►  sugar  of  sorghum  on  a  large  scale  has  been  wholly  unsuccessful,  and  as  a 
faoefcanferous  plant  it  is  only  valuable  for  its  molasses. 

In  Tiew  of  these  conditions  of  sugar  growth  it  appeared  to  the  chemist  that. 
Hoe  experiments  should  be  made  by  this  department  to  aid  the  efforts  of 
wings  cultivators  in  the  western  States  to  manufacture  sugar  from  beets. 

3&*  advantage  of  the  cultivation  of- beets  for  sugar  rests  upon  many  valuable 
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recommendations.  To  the  farmer  it  is  a  crop  demanding  less  time  and  labor 
than  the  sugar  cane ;  an  acre  of  beets  requires  45  days'  labor  of  one  man  and 
14  days'  labor  of  one  horse.  The  produce  is,  as  before  stated,  over  9  cwt.  2 
qrs.  Under  the  longest  system  of  cultivation  the  ground  is  occupied  eight 
months.  According  to  the  United  States  Census  Reports,  (agriculture,)  1860, 
"  a  domain  of  360  acres  in  the  south  is  worked  by  150  negroes,  which,  reckon- 
ing the  time  the  crop  is  on  the  ground  at  14  months,  would  bring  the  number  of 
days'  labor  by  one  man  to  177  per  acre.77  According  to  the  same  authority  an 
acre  of  land  in  sugar  cane  yields  in  14  months  15  cwt.,  1  qr.,  and  10  lbe. 
Remarking  upon  this  the  superintendent  of  the  census  says :  "Such  an  expend- 
iture of  labor  must,  in  the  nature  of  things,  absorb  the  greatest  part  of  the  prof- 
its; and  it  was  shown  that  the  cost  of  cultivation  and  manufacture  of  cane  sugar 
was  equal  to  the  value  of  the  produce.77  In  the  altered  condition  of  the  laborer  in 
the  south,  and  the  consequent  subdivision  of  land,  we  may  look  upon  the  culture 
of  sugar  from  the  sugar  cane  as  abolished  as  a  branch  of  national  industry ;  the  winter 
climate  of  the  south  shows  it  to  be  less  favorable  than  that  of  the  West  India 
islands,  and  other  crops  requiring  less  time  and  labor  will  necessarily  be  grown 
in  a  newly  established  rotation. 

The  value  of  the  beet  cake,  or  the  residue  after  the  pressure,  is  very  great 
when  used  as  a  food  for  cattle.  It  is  both  nutritious  and  agreeable,  containing 
a  considerable  amount  of  sugar  which  under  the  ordinary  processes  is  not  removed, 
besides  all  of  the  albuminous  or  protein-yielding  nitrogenous  matter,  so  that  a 
large  amount  of  manure  is  thus  secured  in  the  most  profitable  way.  During  the 
late  growth  it  is  often  customary  to  remove  some  of  the  leaves  of  the  plant,  and 
thus  a  larg&amount  of  fresh  food  is  secured  during  the  period  of  growth.  The 
fact  that  the  cane  refuse,  or  bagasse,  if  not  fit  for  food,  is  useful  as  fuel  in  boil- 
ing the  juice,  is  not  an  equal  set-off  to  the  manure  value  of  the  beet,  since  under 
sugar-beet  cultivation  no  fanner  will  think  of  manufacturing  sugar  on  his  own 
farm. 

The  earlier  attempts  made  in  this  direction  in  this  country  have,  until  very 
lately,  proved  unsuccessful,  owing  perhaps  to  want  of  appreciative  combination 
between  the  grower  and  manufacturer.  To  be  successful  the  beet  must  be  grown 
on  a  large  scale,  and  the  sugar  manufactured  on  an  equally  extensive  plan.  No 
efforts  of  individual  farmers  nor  small  combinations  of  rural  districts  can  be  suc- 
cessful, since  large  capital  and  improved  machinery  are  necessary  for  economical 
production. 

When  we  consider  that  a  rural  establishment  in  France  will  operate  on  not 
less  than  5,000  kilograms  per  day,  150,000  kilograms  per  month,  or  1,500,000 
kilograms  in  the  season,  it  may  be  seen  that  the  manufacture  can  only  be  carried 
on  by  copartnership  with  large  farmers,  who  can  forego  immediate  returns,  and 
also  derive  further  profit  from  alcoholic  distillation;  and  that  the  small  pro- 
ducers of  ten,  twenty,  fifty  to  a  hundred  tons  of  beet  (a  numerous  class)  would 
be  outside  of  these  operations. 

To  make  the  cultivation  a  success,  it  also  needs  amelioration  of  soil  by  judi- 
cious rotation,  full  use  of  residues,  and  rational  choice  of  manures;  a  greater 
solidarity  between  farmers  and  manufacturers;  between  the  workshop  and  the 
farm,  and  between  him  who  sells  and  him  who  manufactures ;  when  the  beet 
will  be  bought  according  to  its  value  in  sugar,  and  when  factories  will  be  built 
by  the  formation  of  farmer  companies. 

Much  of  the  success  of  beet-sugar  manufacture  in  Europe  is  due,  not  merely 
to  the  improved  treatment  of  the  juice  and  to  new  machinery,  but  also  to  the 
selection  of  improved  varieties  of  the  beet  Dubrunfaut  in  his  work,  "Art 
de  Fabriquer  le  sucre  de  betteraves,77  Paris,  1825,  quoting  from  Payen,  in  the 
Technological  Dictionary,  gives  the  Beta  Silvestris  as  the  first  variety ,  and  Beta 
Alba  as  the  second,  with  other  varieties  and  sub-varieties  of  less  value — as  the 
Castelnaudary,  &c.    The  order  of  richness  in  sugar  was:  1st  Beta  Alba;  2d. 
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Castelnaudary.  The  varieties  of  Beta  Alba  have  been  multiplied  since,  and 
better  races  now  supplant  the  older  ones,  the  Castelnaudary  having  almost  dis- 
appeared. Those  brought  into  notice  by  M.  Vilmorin  are  much  cultivated  in 
France ;  the  Magdeburg  and  Silesian  beets  are  largely  grown  in  Germany. 

Believing  that  differences  in  climate  in  the  two  continents,  not  hitherto  appre- 
ciated, might  have  some  influence  in  varying"  the  amount  of  sugar  which  the  beet 
in  Europe  has  been  proved  capable  of  yielding,  and  that  this  variation  might  be 
recognized  by  cultivation  under  such  surveillance  that  the  climatic  conditions 
should  be  accurately  known,  I  placed 'the  subject  under  the  notice  of  the  late 
Commissioner,  Mr.  Newton,  requesting  that  a  series  of  experiments  on  the  growth 
of  reliable  French  beets  might  be  carried  out  on  the  experimental  farm  during 
the  year.  Mr.  Newton  immediately  gave  the  necessary  instructions  to  obtain 
the  seed  and  have  the  beets  raised  in  •the  way  indicated.  Upon  these  plants  the 
experiments  now  detailed  were  conducted. 

The  cultivation  was  not  carried  out  in  a  careful  manner,  and  the  roots  were 
neither  so  large  nor  saccharine  as  M.  Vilmorin  states  them  usually  to  be  when 
grown  in  France.  The  varieties  were  sown  upon  soils  of  different  tenacity  and 
richness,  and  the  drainage  was  not  uniform — a  fact  which,  taken  in  connection 
with  the*  rain-fall,  will  explain  the  sudden  weekly  variations  in  the  percentages  of 
sugar. 

In  cultivation  the  beet  succeeds  wheat  or  oats.  An  ordinary  rotation  in 
France  is :  1.  Barley,  or  wheat,  with  manure.  2.  Beets.  3.  Oats.  The  beet 
should  be  sown  as  late  as  possible,  on  ground  which  is  not  highly  or  freshly 
manured,  as  in  such  case  it  will  run  into  top,  throw  out  too  much  root  and  aug- 
ment the  proportion  of  water,  at  the  same  time  gaining  a  disagreeable  taste.  The 
latter  was  believed  to  be  due  to  the  entry  of  ammoniacal  salts  into  the  root,  derived 
from  the  decomposition  of  animal  manures ;  but  Michaelis  has  shown,  with  some 
reason,  that  ammoniacal  salts  do  not  exist  ready  formed  in  the  juice,  but  are  the 
products  obtained  by  treatment  with  lime  or  other  alkaline  bases.  Whether  this 
be  a  constant  fact  or  not,  it  is  certain  that  fresh  manures  diminish  the  percentage 
of  sugar,  both  relatively  and  absolutely,  as  is  noticed  further  on  in  detailing  the 
experiments  of  M.  Corenwindef . 

It  would  be  hasty  to  make  any  approximate  statement  of  the  amount  of  manu- 
factured sugar  which  an  acre  of  sugar  beets  grown  in  this  country  can  produce, 
it  enough  is  not  yet  known  of  actual  growth  in  various  latitudes  to  determine 
the  average  yield.  The  beet  grown  in  France  in  1844  yielded  from  7  to  14 
loos,  and  averaged  from  7  to  8  per  cent,  sugar  in  the  juice,  while  scarcely 
more  than  4  J  per  cent,  was  separated.  From  10  to  12  tons  is  an  average  crop 
kthai  country.  At  10 J  tons  the  produce  of  sugar  per  acre  is  9  cwt.  63  lbs., 
«r  1^071  lbs.,  instead  of  1,881,  (the  yield  of  8  per  cent,  sugar:)  The  richness  of 
a^ar  is  ordinarily  in  the  inverse  ratio  of  the  size  of  the  beet,  and  in  the  direct 
atio  of  its  density. 

In  declaring  what  sections  of  our  vast  country  are  best  adapted  to  the  growth 
of  the  sugar  beet,  we  may  be  assisted  by  referring  to  the  conditions  of  tempera- 
tms,  moisture,  and  general  climate  which  are  found  to  exist  in  the  European 
boefcgrowing  regions. 

Early  in  the  history  of  this  industry  the  roots  were  grown  in  the  south  of 
France,  and  it  was  believed  that  a  warmer,  summer  led  to  more  saccharine  juice ; 
bot  experience  has  shown  that  the  juice  of  southern  France  was  less  saccharine, 

1  the  cultivation  is  now  limited  to  the  north  and  middle  of  that  country.    The 

of  45°  has  been  asserted  to  be  the  southern  limit  of  the  sugar-beet  cul- 

in  France ;  latitude,  however,  is  a  poor  guide  on  this  subject,  since  an  ex- 

of  the  isothermal  and  isotheral  lines  will  show  that,  as  a  continent  is 

warmed  in  proportion  to  its  low  level  and  proximity  to  large  seas,  so 

i  must  vary  in  proportion,  and  follow  the  line  of  the  long  axis  of 

land.    The  countries  of  Europe  in  which  the  sugar  beet  is  culti- 
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vated  are  chiefly  the  elevated  lands,  or  the  plateau  of  middle  of  Europe,  being 
extended  plains  watered  by  large  rivers  and  forming  the  water-sheds  or  divorts 
of  many  of  the  largest  waters  of  that  continent.  This  large  tract  of  land  is  well 
moistened  by  summer  rains,  and  it  appears  that  the  beet  grows  better  and  is 
richer  in  sugar  when  the  rain-fall  is  greatest  in  summer.  The  beet  must  have 
abundance,  of  rain  during  the  spring  and  summer  months. 

The  experiments  in  this  laboratory  show  that  no  real  growth  of  vegetable 
tissue  is  made  after  the  middle  of  September,  from  which  date  the  alteration  in 
weight  and  the  amount  of  juice  vary  witK  the  rain-fall  of  the  period ;  but  there 
is  no  real  growth,  and  hence  the  autumnal  rains  have  no  reference  to  the  suc- 
cess of  this  industry.  This  explains  why  the  European  sugar  beet  has  become 
valuable  in  proportion  as  it  travelled  northward.  On  the  shores  of  the  Mediter- 
ranean it  is  poor  in  sugar.  North  of  the  Alps,  from  the  mountain  country  of 
southern  Germany  to  the  mouths  of  the  Elbe,  from  the  shores  of  the  Baltic  to  the 
mouth  of  the  Vistula,  the  sugar  beet  flourishes,  even  with  a  winter  temperature 
down  to  +10°.  As  the  plant  is  a  biennial  and  can  endure  considerable  cold  in 
winter,  the  climatic  condition  of  heat  which  favors  its  growth  is  a  warm  sum- 
mer temperature  with  a  high  rain-fall.  This  condition  exists  in  the  north  and 
middle  of  France,  over  nearly  the  whole  of  northern  and  southern  Germany, 
north  of  Vienna,  all  of  Poland,  Gallicia  and  Russia,  and  eastward  over  the  great 
plains  of  eastern  Europe,  embracing  the  country  of  the  upper  waters  of  the 
Dniester,  Prepel,  Dnieper,  Vistula,  Don,  Dwina,  Volga,  and  Koma  rivers.  This 
region  gives  a  summer  temperature  from  55°  to  74°  F.,  and  a  winter  mean  from 
32°  to +10°  F. 

The  beet  region  of  France  already  alluded  to  conforms  to  these  conditions, 
its  isotheral  lines  including  a  mean  summer  temperature  varying  from  60°  to 
74°,  while  its  isochimenal  (or  winter)  lines  run  somewhat  below  32°.  The  total 
annual  rain-fall  of  northern  France  is  22  inches  ;  that  of  southern  France  23, 
and  western  France  24  j  yet  the  south  of  France,  as  mentioned,  is  not  nearly  so 
favorable  to  the  sugar  interest,  for  the  reason  that,  although  the  total  rain  is 
equal  to  that  of  the  other  regions,  but  a  limited  amount  falls  during  the  summer, 
the  wet  season  occurring  in  autumn.  The  mean  annual  fall  of  rain  over  the  rest 
of  France  occurs  so  that  in  the  north  of  that  country  the  excess  is  in  summer 
rather  than  in  spring;  while  in  the  west  the  rain-fall  of  spring  is  the  greater. 
The  average  annual  depth  over  France  is  23  inches  by  the  rain-gauge;  over 
northern -and  southern  Germany  the  annual  fall  is  26  inches  and  21  inches  respect- 
ively ;  37  per  cent,  of  this  occurring  in  summer,  and  21  per  cent,  in  spring. 
All  of  these  countries  yield  a  large  amount  of  sugar  in  the  juice. 

The  success  of  raising  beets  for  sugar  in  Spain  has  not  been  promising. 
Almost  the  whole  of  that  country  lies  in  the  region  of  autumnal  rains,  having  a 
total  rain-fall  of  30  inches,  32  per  cent,  of  which  occurs  in  spring,  and  29  per 
cent,  in  summer.  A  liberal  supply  of  rain  during  the  growth  of  the  root  appears 
to  be  necessary  to  convert  a  portion  of  cellulose  into  sugar.  After  the  first  of 
September  no  further  active  formation  of  cellulose  takes  place,  the  gain  or  loss 
of  weight  in  the  roots  being  due  to  the  imbibition  of  more  or  less  water  by  the 
rootlets,  which  only  serves  to  dilute  the  sap  rather  than  to  increase  the  sugar, 
and  thus  autumnal  rains  do  not  aid  in  maturing  the  juice. 

As  the  causes  which  regulate  temperature  and  moisture  operate  over  the  United 
States  in  a  direction  chiefly  from  north  to  south,  rather  than  from  east  to  west  as 
in  Europe,  the  belts  of  temperature  corresponding  to  those  of  Europe  are  wider 
from  north  to  south,  hence  a  great  extent  of  land  is  favorable  to  the  adoption  of 
thi&  industry.  The  extreme  south  of  this  country  is  of  course  unfitted,  and  no 
line  of  latitude  can  here  define  the  northern  or  southern  boundary,  since  latitude 
and  climate  do  not  correspond.  If  a  summer  temperature  of  77°  F.  be  esteemed 
the  highest  for  favorable  culture,  then  the  southern  limit  would  begin  at  the 
southern  line  of  Virginia,  on  the  Atlantic,  reach  latitude  35°  in  North  Carolina 
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and  Tennessee,  running  south  of  Louisville,  and  from  thence  to  Fort  Leaven- 
worth, and  from  that  point  to  the  Llanos  Estacados  of  northwest  Texas. 

The  northern  limit  of  beet  culture  is  doubtful.  On  the  plains  of  Russia  it  is 
grown  where  the  isochimenal  line  is  — 10°.  If  this  would  hold  good  on  this  con- 
tinent, there  is  no  portion  of  the  United  States  too  cold  for  its  culture.  This 
vast  extent  of  country  is  naturally  divided  into  two  regions,  viz :  1.  The  middle 
division  of  the  temperate  zone  of  the  United  States,  lying  between  parallels  39 
and  43,  comprising  Massachusetts,  Rhode  Island,  Connecticut,  New  York,  New 
Jersey,  Pennsylvania,  Ohio,  Indiana,  Illinois,  Iowa,  Nebraska,  southern  Idaho, 
and  Oregon,  with  an  area  of  453,000  square  miles,  is  favorable  to  beet  culture, 
the  mean  annual  temperature  varying  from  47°  to  53°  F.  2.  The  district 
between  parallels  36°  and  399,  embracing  the  border  States,  Delaware,  Mary- 
land, Virginia,  West  Virginia,  Kentucky,  Tennessee,  Missouri,  with  Kansas, 
Colorado,  Utah,  Nevada,  and  northern  California,  possessing  an  area  of  676,000 
square  miles  and  a  mean*  annual  temperature  of  50°  to  60°  F.,  is  also  favorable 
to  the  culture  of  the  beet;  so  that  a  belt  of  country  seven  degrees  wide  in  lati- 
tude, and  with  an  extent  of  1,129,000  square  miles,  is  open  to  this  industrial  art. 

North  of  35°  to  the  northern  boundary  line  there  is  not  less  than  10  inches  of 
rain  in  summer  in  the  seaboard  States,  increasing  in  the  Mississippi  valley  region 
to  14  inohes  and  15  in  Ohio  and  Kentucky,  and  as  far  as  96°  west  longitude. 
Over  the  same  region  in  spring  there  is  a  fall  of  10  inches,  increasing  in  the 
centre  of  the  valley  and  reaching  13  inches  in  some  places  close  to  parallel  55°. 

Having  thus  called  attention  to  the  important  subject  of  the  relation  of  climate 
to  beet  growth,  a  recital  of  the  operations  conducted  upon  the  beets  grown  for 
the  special  purpose  of  determining  their  value  in  sugar  under  certain  climatic 
ranges  is  subjoined.  In  the  first  place  it  was  deemed  necessary  that  a  knowledge 
of  the  range  of  the  temperature  and  fall  of  rain  should  be  secured  as  accurately 
as  possible,  so*  that  the  general  rate  of  growth  and  augmentation  in  sugar  might 
be  determined  in  relation  to  temperature  and  moisture. 

Mean  temperatures  (weekly)  and  rainfall  from  Map  17  to  November  10,  1867, 


Inches 
of  rain. 


Mean 
temp. 


May  17  to  May  23 

May  24  to  May  30 

May  31  to  June  6 

June  7  to  Jane  13 

June  14  to  June  20 

June'gl  to  Juno  27 .• 

June  28  to  July  4 

July  5  to  July  11 , 

July  12  to  July  18 

July  19  to  July  25 # 

July  26  to  August  1 

August  2  to  August  8 

August  9  to  August  15 

August  16  to  August  22 1 

August  23  to  August  29 

August  30  to  September  5 

8eptember  6  to  September  12 -•. 

September  13  to  September  19 

September  20  to  September  26 ,. 

September  27  to  October  3 

October  4  to  October  10 a. 

October  11  to  October  17 

October  18  to  October  24 

October  25  to  October  3J 

November  1  toNovember  7 

November  8  to  November  10 

*  Very  flligbt. 


0.60 
0.70 
1.20 
3.80 
1.50 
0.45 


50 
22 

70 

15 

35 

80 

3.23 

5.90 

0.95 

0.10 

1.10 

1.00 

2.60 
0.0U 
0.20 
4.25 


\  1.20    { 


59.21 
68.21 
71.96 
67.23 
75.16 
71.17 
80.44 
76.83 
71.68 
75.70 
76.46 
73.87 
76.27 
75.41 
74.00 
71.44 
69.33 
71.41 
66.40 
61.68 
56.47 
57.73 
60.51 
52.90 
51.47 
60.73 
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This  record  of  the  conditions  of  temperature  and  rain-fall  during  the  period  of 
growth  was  obtained  through  the  courtesy  of  the  Secretary  of  the  Smithsonian 
Institution,  and  proves  the  basis  upon  which  the  projected  curves  in  the  diagram 
of  temperature  and  rain-fall  have  been  drawn.  It  is  proper  to  remark  that  this 
summer,  in  the  District  of  Columbia,  was  unusually  cold  and  rainy,  being  there- 
fore an  exceptional  season.  It  is  judged  on  that  account  to  have  been  more 
favorable  to  the  growth  of  the  roots,  though  it  delayed  the  sowing  until  May  17. 

The  growth  of  the  plants  was  slow,  and  the  first  roots  were  lifted  for  examina- 
tion at  the  close  of  July.  The  seed  had  been  obtained  from  M.  Vilmorin,  Paris, 
in  the  early  spring  of  the  same  year,  and  consisted  of  the  following  varieties : 
White  Silesian,  with  red  top ;  White  Silesian,  with  green  top  5  White  Magde- 
burg; Castelnaudary  Yellow ;  Beta  Imperialis,  (two  varieties,  Nos.  1  and  2;) 
Vilmorin's  Improved  White;  Improved  White  Imperial. 

The  seeds  were  sown  in  the  open  air  in  the  experimental  farm  on  ground 
moderately  manured  with  stable  manure,  and  the  cultivation  was  that  pursued 
with  the  garden  beet. 

As  the  investigations  carried  on  had  for  their  object  a  purely  practical  result, 
no  observations  were  made  upon  the  early  growth  of  the  plants.  The  first 
experiments  were  performed  when  the  beets  had  attained  some  size — in,  the  third 
week  of  July,  or  about  the  67th  day  of  growth.  From  the  24th  of  July  until 
the  4th  of  November  weekly  examinations  were  made,  the  results  of  which  indi- 
cated the  total  growth  of  die  plant,  as  well  as  the  special  increase  in  the  per- 
centage of  sugar. 

The  mode  of  selection  for  examination  was  this:  Five  roots  of  medium  size, 
representing  a  week's  period  of  growth,  were  selected.  The  weights  of  these 
were  ascertained,  separating  the  tops  close  to  the  collar,  and  weighing  root  and 
top  separately.  The  average  growth  depending  on  climate  and  soil  was  thus 
ascertained,  as  nearly  as  possible,  and  the  exact  relation  between  growth  of  roots 
and  tops  directlj  established.  The  roots  were  then  pressed  in  bags  so  as  to 
remove  the  juice,  which  was  measured,  its  density  noted,  and  tested  for  the  acid 
and  sugar  present.    The  results  obtained  are  given  in  the  accompanying  tables. 

As  might  be  expected,  where  several  varieties  were  grown  under  conditions 
almost  perfectly  similar,  a  uniformity  of  result  was  obtained  as  far  as  the  general 
rate  and  period  of  growth  of  the  plant  were  concerned.  Whatever  differences 
were  observed  might  with  justice  be  referred  to  such  variations  as  distinguish 
one  variety  from  another.  The  Castelnaudary  Yellow,  White  Magdeburg,  Vil- 
norin's  Improved  White,  and  the  Improved  White  Imperial  are  the  varieties 
which  yielded  the  largest  amounts  of  sugar.  The  sudden  falling  of  the  sugar 
percentage  at  the  close  of  September  in  all  the  varieties  is  remarkable  j  and  as 
toward  November,  although  the  percentage  of  sugar  increases,  it  never  attains 
what  it  was  in  the  middle  of  September,  it  is  evident  that  there  is  no  advantage 
ia  delaying  the  pressing  of  the  roots  beyond*  the  10th  of  September,  and  that 
aodring  is  gained  by  allowing  the  beets  to  remain  in  the  ground  after  the  1st  of 
October. 

While  the  varieties  experimented  on  conform  to  the  general  tendency  to  two 
earree  of  sugar  maxima — an  early  and  late — when  exhibited  in  diagram,  the 
£flerences  between  them  are  very  marked ;  but  it  is  difficult  to  state  htw  much 
Aflge  differences  may  be  owing  to  peculiarities  of  the  individual  variety,  or  to 
w&mo  conditions  acting  on  the  individual  and  not  common  to  the  whole.  The 
carte  of  sugar  increase  follows,  as  a  matter  of  course,  the  line  of  temperature, 
tat  appears  to  be  more  directly  related  with  the  curves  of  rain-fall,  and  appar- 
«aly  justifies  the  view  put  forward  previously,  that  the  beet  will  only  yield  large 
i_of  sugar  when  the  summer  rain-fall  is  not  below  that  of  the  .spring, 
grains  on  pages  40  and  41  will  show  the  lines  of  sugar  percentage 
t  the  period  of  examination,  each  page  exhibiting  four  varieties.  They 
_  ad  to  afford  an  ocular  demonstration  of  the  figures  contained  in  the 
>  to  which  they  correspond  with  the  greatest  possible  exactness. 
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During  the  two  weeks  between  the  9th  and  S2d  of  August^  as  much  rain  fell 
(9.13  inches)  as  between  the  first  of  June  and  the  first  of  August.  An  inspec- 
tion of  the  sugar  curves  will  show  that,  with  one  exception,  the  increase  in  the 
percentage  of  sugar  was  very -marked.  Again,  between  the  25th  and  31st  of 
October  4j  inches  of  rain  fell,  and  with  one  exception  in  the  following  week  the 
increase  of  sugar  in  the  juice  marked  two  per  cent. 

An  inspection  of  the  curves  of  these  diagrams  will  show  within  what  a  limited 
period  of  time  the  sugar  exists  in  largest  quantity.  The  maximum  amount  of 
sugar  in  the  cultivation  of  1867  was  found  between  tjie  7th  of  August  and  the 
20th  of  September.  This  is  the  richest  period  of  the  growth  of  the  plant.  From 
the  15th  of  October  onward  the  rate  of  sugar  in  the  juice  again  augments,  but  it 
never  reaches  the  amount  yielded  in  the  close  of  August  and  1st  of  September. 

On  reference  to  page  3,8  there  will  bo  found  a  diagram  of  the  rainfall  and 
temperature,  deduced  from  the  record  immediately  preceding,  and  a  comparison 
may  be  instituted  between  the  curves  of  growth  and  fall  of  rain  and  mean  tem- 
perature, and  the  close  relation  of  these  three  conditions  may  be  observed. 

The  results  of  the  examination  of  the  growth  of  the*  beet  and  the  constitution 
of  the  juice  are  given  in  the  following  tables : 

White  Silettan  Red  Top. 


Date  of  experiment. 


a 


tt 


I 


I 


u 


O   6© 

*•  s 


* 

* 


July  24 

August  1 

August  7 

August  17.... 

August  27 

September  9. . 
September  23 
September  30 
October  7.... 
October  14... 
October  21  ... 
October  28... 
November  4.. 


396.5 
692.2 

1,008.2 
982 

1,079.8 

1,473 

1,515 

1,53a  8 

1,461.8 

1,446 

1,663 

1,306 

1,309 


,236.7 
395 
238 
159.2 
227 
208 
117.4 
118.2 

na  4 

123 
137 
145 
133 


85.90 
89.32 

sa  00 

86.26 
92.03 
9a  79 
86.60 
80.00 
86.66 
9a  00 
83.33 
86.66 
73.33 


1.025 
1.030 
1.025 
1.024 
1.024 
1.026 
1.032 
1.035 
1.022 
1.027 
1.025 
1.020 
1.035 


4.005 

4.13 

5.93 

6.97 

5.70 

5.30 

3.99 

5.34 

1.31 

3.23 

3.21 

L53 


L14 
L24 
1.30 
.80 
.83 
.67 


Mouth. 


o 

I 


II 


« 

I 


a 
O 


July 

.August... 
September 
October... 


10:  18 
10:  50 
10:135 
10:    90 


4.00 
5.68 
4.87 
2.66 


85.90 
88.90 
85.79 
86.66 


639.7 
1,306.8 
1,649 
1,451 


667.1 
342.2 
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White  Silesia*  Green  Top. 


Data  of  experiment. 

o 

i 

< 

© 

r 

< 

i 

"2 

■    «^ 

e 

1 

^5 

s 

00 

IE 
I8 

1 

u 
© 
P. 

2 

-< 

Aagnstl 

411.8 
634.6 
867 
1, 151. 8 
1,440.8 
1,536.8 
1,365.2 
1,387 
1,182 
1,376 
1,188 
1,495 

225.8 

213.6 

152.6 

196.6 

362 

1814 

136.4 

146 

172 

143 

149 

135 

Afffn^7_  ,. 

87.77 
84.66 
8a  68 
93.61 
90.00 
91.60 
85.00 
88.50 
88.50 
81.66 
7a  50 

1.036 
1.035 
1.029 
1.028 
1.030 
1.024 
1.030 
1.024 
1.027 
1.040 
1.039 

4.75 

4.87 
6.10 
7.20 

asi 

2.45 
a  76 
2.50 
2.19 
4.30 

1.20 

Aatnstl7 

1.00 

Aafa*t27 

1.008 

fkptnotor  9 , , 

1.006 

September 23. .  x . .    .,  a,.^     ,     .  * .. .  ± . . , . 

.850 

Itplmihci  30 

.720 

October  7 

October  14 

Orteber?l 

October  28 ^ 

Month. 

5 

It 

1 

1 

r 

i 

4 

0 

! 

ABfiftl                                   ,   .    , 

10:   19 
10:   31 
10:100 
10:   80 

637.6 
1,34a  4 
1,506.6 
1,317.0 

4.24 

4.38 
a  18 

87.03 
91. 73 
85.79 

t 

710.8 
158.2 

189 

White  Magdeburg.* 


Date  of  experiment. 

o 

I 

l! 

< 

o 

r 

© 
> 
< 

1 

o 

g 
o 

6 

o 

I* 

3. 

00 

© 

II 

-J 
a 

8 

u 

& 

3f 

Mr  £4 - 

492  ' 
572,4 

9oae 

1,121.2 
980.4 
1,637 
1,230.2 
2,068.8 
1,369 
1,504 
1,589 
1,472 
1,422.4 

251.2 
322.6 
300 
360.8 
242.6 
268.4 
207.5 
138     « 
142 
122 
170 
142 
99 

86.72 
84.10 
76.51 
84.90 
82.17 
89.94 
91.60 
86.60 
90.00 
8a33 
86.66 
8a  50 
76.66 

a  14 

5.00 

a  70 
a  91 
a  95 

7.74 

a27 

2.77 
2.87 
a  16 
2.96 
4.32 

L17 

AejMtl   

1.039 
1.043 
1.030 
•      1.041 
1.033 
1.028 
1.026 
1.025 
1.026 
1.029 
1.030 
1.035 

1.24 

1.43 

|||M|  |T 

.882 

h|MlTT  , , 

LOOS 

fajTtmtmr  t       , 

.758 

flejuwnlmi  rt   

Tepl— Inn  30 

Or*fcarT 

TTilniw  11  ,    .    *   . 

frteaar  W 

« 

Bereaabrr  A 

1 

Moafha. 

S 
1. 

! 

l! 

*  • 

< 

I 
©8 

"5 

o 

a 

•a 
o 

a 

Me I  ...' 

10:    16 
10:    41 
10:150 
10:100 

3.14 
a39 
4.59 
3.13 

ea72 

81.92 
89.38 
87.12 

492.7 
1,223 
2,206 
1,614 

. 

731 
983 

fSZThgY 

Qa^aar 

593 
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Improved  White  Imperial. 


Date  of  experiment 


July  24 

August  1 

August  7 , 

August  17..... 

August  27 

September  9  • . 
September  93 . 
September  30 . 

October  7 

October  14 

October  21 

October  28 

November  4... 


416;  7 
442.2 
729.4 

1,051.8 
958 

1,377 


1,728.5 
1,461.4 
1»494. 8 
1,681.4 
1,426.4 
1.537 


H 

£.5 


3 


199.7 

305.8 

272.4 

289.8 

240 

200 


183.6 

126.8 

2ia4 

206 

107.4 

108.4 


i 

3 


8 


87.11 
86.45 
80.90 
87.92 
87.06 
83.33 


86.60 
90.00 
86.66 
88.33 
8a  33 
83.33 


1.032 
1.035 
1.026 
1.036 
1.037 


1.030 
L026 
1.028 
1.025 
1.035 
1.030 


n 


a  05 

3.95 
6.78 
7.30 
7.34 
6.74 


4.75 
a  65 
a  95 
2.96 
4,75 


•8 


1.10 
a  759 
0.80 
a  820 

a  90 
a  79 


Month. 


8 


u 


! 

3 


Jaly 

August 

September «. 

October 


10:  20 
10:  40 
10:  96 
10  :  143 


a  05 

7.84 
5.74 
a  89 


87T11 
85.55 
84*96 
86.32 


Beta  Imperialu  No.  1. 


Date  of  experiment 

If 

r 
4  • 

O 

f, 

r 

< 

i 

§ 
1 

\* 

! 

u 

n 

i 

July  27 

292.8 

39a8 

670.1 

757 
1,149.6 

934 
1,086.4 

987 
1,082 
1,286 
1,300 

900 

159 

209 

191.4 

136 

181.4 

160.4 

138 

120.6 

126 

172 

93 

84 

86.59 
85.24 
87.15 
89.74 
90.55 
89.28 
86.60 
90.00 
8133 
83.00 
88.33 
8a  33 

1.030 
1.030 
1.028 
1.028 
1.029 
1.033 
1.033 
1.028 
1.040 
1.040 
L025 
1.027 

5.50 
5.27 
6.13 
6.40 
6.70 
4.81 
170 
5.90 
6.30 
3.00 
3.20 

August -3 

August  9 

August  21 

September  26 

October  3 

October  10 

October  17 

October  24 ^ 

fttOctobfirHl 

•     Month. 

s 

K 

o 

! 

> 

< 

! 

H 

I 

< 

! 

3 

f 

i 

July 

10:    24 
10:    28 
10:    80 
10:1001 

5.93 
5.63 
5.40 
4.6 

86.50 
87.78 
89.10 
84.99 

379 

893 

1,224 

964 

August • 

513.2 
331 

240 
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Seta  Imperialis  No.  2. 


Date  of  experiment. 


fc- 

, 

o 

© 

1 

* 

9 

0 

O 

i 

ii 

i5 

u 

© 

9 

CU 

CO 

Q* 

88.03 

1.033 

2.37 

81.74 

1.028 

3.30 

79.36 

1.036 

6.70 

87.87 

1.027 

7.10 

88.15 

1.031 

7.40 

90.00 

1.035 

6.10 

85.00 

1.037 

6.33 

90.00 

1.030 

4.46 

86.66 

1.035 

5.10 

83.33 

1.035 

5.50 

86.66 

1.034 

3.60 

78.33 

1.035 

5.80 

aijw 

AafnstS 

As«ut21... 
Siptember5.. 
Stptanber  17 
8ap**iber  96 
0«»ber3.... 
October  10... 
October  17... 

r94... 

r31... 


966 
393.8 
561.4 
93a  2 
1, 149. 6 
1,141.8 
1,160.6 
1,19a  4 
1,268 
1,206 
1,615 
902 


158.2 

192 

293.4 

212.6 

181.4 

137.6 

177.4 

164.2 

157 

158 

223 

136 


1.004 

1.35 

1.28 

0.750 

0.650 

0.515 


Month. 


?! 


! 


5 

"3 

3 

o 


Mr. 


10:19 
10:41 
10:65 
10:71 


2.37 
5.7 
6.2 
5.0 


eaoo 

82.90 
68.20 
83,70 


423 
1,150 
1,362 
1,028 


727 
212 


334 


Vtlmorin's  Improved  WJrite. 


Date  of  experiment 


r 


i 


§ 

! 


455.4 

621.6 

600 

901.2 
1,217.8 
1,267,8 
1,608.2 
1,862.6 
1,778 
2,281 
1,297.2 
1,082 


263.2 

330.6 

347.4 

35a  6 

235.4 

257.3 

208 

lit  4 

188 

228 

117 

146 


86.70 
82.16 
86.16 
88.83 
91.95 
8a  16 
85.00 
85.00 
85.00 
86.66 
8a  50 
80.00 


1.033 
1.040 
1.040 
1.033 
1.032 
1.040 
1.035 
1.026 
1.035 
1.030 
1.030 
1.030 


3.37 

5.90 

6.70 

7.00 

7.406 

6.50 

5.35 

3.63 

a  20 

3.80 

4.31 

3.95 


1.10 
1.04 
.850 
.900 
.897 
.620 


Month. 


f- 


9 

8 


ii 


10:18 
10:21.2 
10:73 
10:95 


a27 
6.53 
6.75 
3.81 


< 


86.7 
84.4 
87.5 
85.0 


615 
1,525 
1,905 
1,«28 


639 
171 
440 


73T 
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Castdncudary  Yd/oic. 


l  exyrraarau 


i£  i 


U 


s 

e 


8 


J«ij*7 rs.e 

A»jput3 £2><.2 

Aa*s«  i» 3u0 

A«c«rt21 »  464.5 

8e^t«nVr  6 |  70y.3 

SeptecVr  J7 1  JOi2 

Bept«»b*r  26 1  L,24L6 

October  3 ,  1,130.4 

October  10 i  90S 

October  IT !  l^lffi 

OetofcriM '  1,0213 

Octobers |  878 


130.8  . 

ZM      , 

aaa.8  ■ 

227.8  ; 
!<A6  ' 

J«      I 

149       I 
K22      I 
1X>6 
143 


gLCB 

8L»' 

84.74 

86.70  . 

8L25 

8X30 

8L6S 

85.00 

9a  oo . 

76.66 
73.33 


1.041 
1.033 
LCD0 
LCD 
1.034 
1.038 
LC38 
L035 
LOW 
1.030 
1.036 
1.0S7 


£»• 

4.3d  . ... 

5.591 

T»  ! 

7.6B   

8.00' 

5.88  ' 

5.27  ' 

5.80* - 

1»   

6.10' 

7.»  I 


Month. 


2. 


n 


M    ! 


Actnal  weight. 


I 


2. 

a 

§ 

.9 


July 

Amfast 

September. 
October 


10:11 
10:12  5^  ' 
10:55* 
10 :  fcj  6-10 


6.78' 
5.7<»  ■ 
6.87  ; 

5.67  1 


84        ,  JnJy27 373 

82. 78     Aag.21,(2Sdaj0..734 

83.23  I  8epLl7,(274U7i.)L136 

81.25  i  Oct  10,(23d»y»Jl-n5 

I  Oct.  31,  (21  day*)  L081 


361 
409 


21 
94 


An  inspection  of  these  tables  shows  some  uniformity  of  results  worthy  of  note. 

1. — The  natukb  of  the  acid  of  the  beet. 

Fresh  juice  exposed  to  the  air  blackens,  the  discoloration  beginning  at  the 
surface,  passing  down  to  the  bottom  of  the  vessel,  and  is  hastened  by  stirring,  expo- 
sure of  surface,  heating  unusually,  and  by  a  larger  or  more  watery  condition  of 
the  beet.  This  is  perhaps  often  confounded  with  the  action  whioh  tannic  acid 
when  present  exerts  upon  the  acid  of  the  pulp;  but  juice  expressed  without  con- 
tact of  iron  and  kept  in  glass  vessels  also  blackens,  so  that  it  depends  on  other 
causes.  Dubrunfant  states  that  when  the  roots  are  kept  or  dried  for  some  time 
this  blackening  does  not  occur  in  the  juice;  and  certainly  if  the  acid  of  the  juice, 
when  freshly  pressed,  be  neutralized  with  carbonate  of  soda,  the  blackening  of 
the  liquor  is  materially  delayed.  The  cause  of  this  change  of  color  has  not 
been  sufficiently  studied  to  enable  any  explanation  of  a  satisfactory  character 
to  be  offered.  There  are  several  vegetable  acids  present  in  the  juice ;  of  these, 
oxalic  acid  predominates — as  shown  by  Pelouze  and  Spiller — but  malic  and  citric 
acids  have  also  been  found  to  exist.  Their  presence  and  abundance  are  stated  to 
bear  a  certain  relation  to  the  amount  of  sugar  present.  All  of  tljese  acids,  and  the 
sugar,  arise  from  the  alteration  of  the  same  compound— cellulose — and  both  sub 
stances  gradually  diminish  in  amount  as  the  root  approaches  the  close  of  the  first 
year's  growth.  Determinations  of  the  amount  of  free  acid  in  the  juice  were  made 
during  the  latter  part  of  July,  the  whole  of  August,  and  the  early  portion  of  Sep- 
tember. H  was  anticipated  that  some  relation  might  be  found  between  the  sugar 
and  the  acid  elements,  as  it  is  generally  supposed  that  the  sugar  is,  in  the  pro- 
gress of  vegetable  life,  gradually  converted  into  vegetable  acid,  as  appears  in  the 
ripening  of  fruits.    In  these  experiments,  however!  no  certain  relation  could  be 
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established,  the  amount  of  acid  varying  remarkably  at  short  intervals  without 
coneeponding  variation  in  the  proportion  of  sugar.  Tho  acidimetry  was  there- 
fore not  pursued  to  the  close. 

One  advantage  which  the  beet  possesses  as  a  sugar-producing  plant  above  the 
tropical  cane,  is  the  power  which  it  has  to  resist  alteration  of  the  sugar  in  its 
jaice  by  heat,  when  not  pressed  immoderately  far.  The  experiments  of  E. 
Mourner  show  that  after  ten  hours'  boiling  of  beet  juice,  only  one  part  of  juice  in 
sixty  was  interverted,  while  in  cane  juice  it  is  four  times  as  great.  This  he  attrib- 
utes to  acid  in  the  cane,  stating  that  sometimes  as  much  lime  as  1T4^  gram  is 
needed  to  neutralize  one  kilogram  of  sirup.  But  as  the  beet  contains  acid  it 
cannot  be  due  to  acid  merely,  but  to  acid  in  excess,  or  to  its  different  character 
in  the  cane  from  that  in  the  beet.  Kepler  Devignes  states  that  acids  in  the  cold, 
even  though  abundant,  do  not  alter  the  sugar  of  tho  beet ;  that  it  is  contact  with 
heat  and  acid  combined  which  causes  interversion ;  and  that  to  avoid  this  loss  it 
is  only  necessary  to  neutralize  the  liquid  while  cold,  and  then  to  apply  heat ; 
that  acids  are  in  themselves  useful  in  arresting  fermentation,  especially  that  of 
the  viscous  kind,  and  that  sulphuric  acid  added  to  juice  prevents  viscous  fermen- 
tation, and  preserves  the  sugar  from' interversion  in  the  cold  juice.  The  most 
energetic  acids  are  with  him  the  best  preservatives,  defecating  the  liquid  and  pre- 
cipitating in  it  magnesia,  silica,  alumina,  and  lime,  insoluble  phosphates  and 
earthy  fluorides,  thus  acting  as  a  better  antiseptic  than  lime,  and  only  requiring 
afterwards  either  carbonic  acid  or  milk  of  lime  to  make  the  liquid  sufficiently 
dear  fox  crystallizing.  Devignes  has  carried  the  process  out  for  three  seasons  in 
she  departments  of  Oise  and  Pas  de  Calais,  France. 

2. — Amount  op  juice  yielded. 

The  greatest  yield  of  juice  in  the  majority  of  tho  varieties  was  obtained  within 
one  month  of  the  plant  growth,  from  about  the  middle  of  August  to  the  middle 
of  September.  Thus  the  maximum  volume  of  j  uico  at  d  ifferent  periods  in  growth 
of  tho  several  varieties  was  as  follows :  White  Silesian  Bed  Top,  August  17  to 
27;  Improved  White  Imperial,  August  17  to  27;.  Vilmorin's  Improved  White, 
August  21  to  September  &;  White  Silesian  Green  Top,  September  9  to  30; 
Beta  Imperialis,  No.  1,  September  17  to  October  3  ;  Beta  Imperialis,  No.  2,  Sep- 
tember 17  to  October  3 ;  White  Magdelburg,  September  23  to  October  7;  Cas- 
tebaudery  Yellow,  October  10  to  17. 

Comparison  of  the  foregoing  with  the  periods  when  the  percentage  of  sugar  is 
gmiest  in  the  juioe,  shows  that  no  parallel  exists  between  the  amount  of  jaice 
wi  the  percentage  of  sugar,  the  increase  of  juice  being  apparently  due  to  absorp 
iea  of  water  dependent  on  the  rain-fall  with  high  solar  evaporation. 

3. — Specific  gravity  op  juice. 

Ho  estimate  of  saccharine  richness  of  the  beet  can  be  accurately  made  by  deter- 
oiomg  the  gravity  of  the  juice.  It  would  appear  that  pecten  substances  dis- 
■faecT in  the  fluid  raise  its  gravity  just  as  much  as  the  presence  of  sugar.  At 
certain  seasons  a  juice  of  specific  gravity  1.030°  contains  more  sugar  than  a  juice 
rf  L032°  or  1.034°,  and  .most  generally  at  tho  close  of  the  life  of  tho  plant  the 
gomty  of  the  sap  augments,  while  its  sugar  may  be  less  than  one-half  its 

4. — PERCENTAGE  OB1  SUGAR. 

ebeervaUons  show  that  uniformly  the  sugar  augments  in  the  juice  as  the 
,  np  to  August ;  rarely  is  any  determination  in  July  equal  to  those 
two  months.  The  percentage  of  sugar  depends,  next*  to  the  rain- 
i  temperature  than  perhaps  any  other  condition.    It  generally  reaches 
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its  maximum  about  the  middle  of  September.  Yet  if  (be  temperature  of  August 
is  high  it  may  occur  in  that  month. 

We  have  elsewhere  given  the  amount  of  sugar  contained  in  European  beets, 
and  have  remarked  upon  the  increasing  yield  which  has  been  given  of  J  ate  years. 
Whether  due  to  the  variety  or  to  careless  cultivation,  whereby  less  alkaline 
salts  are  introduced  into  the  growing  root,  and  alkaline  sugar-compounds  formed, 
(which  would  prevent  separation  and  crystallizing  out  of  the  sugar,)  the  beets 
grown  this  year  for  this  experiment  have  not  yielded  the  amount  of  sugar  which 
M.  Vilmorin  claims  they  are  capable  of  giving  in  France ;  a  deficiency  not 
wholly  attributable  to  cultivation,  and  therefore  perhaps  owing  to  some  condi- 
tions of  climate  not  understood.  An  opinion  is  abroad  that  the  beet  on  Ameri- 
can soil  does  not  yield  the  amount  of  sugar  it  does  in  Europe,  and  this  experiment 
on  eight  varieties,  in  which  the  highest  yield  did  not  exceed  8.80  per  cent 
instead  of  11.15  per  cent.,  which  M.  Vilmorin  claims  they  have  yielded  in  France, 
lends  some  support  to  the  view ;  but  before  adopting  any  such  opinio^  another 
series  of  experiments  under  stated  similar  conditions  should  be  carried  out. 

As  far  as  can  be  ascertained  of  the  method  of  determination  of  sugar  in  the 
juice  by  M.  Vilmorin,  it  would  appear  to  rest  upon,  the  specific  gravity  alone. 
This  method  is  so  erroneous,  as  is  elsewhere  stated,  that  all  deductions  therefrom 
are  worthless.  The  experiments  carried  out  in  the  laboratory  show  that,  in  order 
to  obtain  the  greatest  amount  of  sugar  from  the  plant,  it  is  not  neoessary  to  wait 
until  the  first  year's  growth  is  completed;  this  is  known  by  the  commencement 
of  death  in  the  leaves.  It  appears  from  the  experiments  that  up  to  the  4th  of 
November,  the  last  date  of  examination,  the  leaves  were  still  green,  for  no  root 
was  examined  whoso  leaves,  except  the  outer  ones,  were  in  any  degree  browned. 
The  tops  were  by  no  means  so  succulent  as  they  had  been  one  or  two  months 
previously,  but  the  beet  was  still  alive,  though  evidently  losing  more  water  by 
evaporation  than  it  was  gaining  by  the  imbibing  power  of  the  roots  in  the  soil. 
Yet  the  diminution  in  sugar  in  the  latter  period  of  its  life  is  very  remarkable. 
In  none  of  the  varieties  cultivated  was  the  amount  at  the  close  of  October  equal 
to  that  in  the  juice  of  September;  during  September  it  is  generally  below  that 
of  August.  On  the  1st  of  November,  in  most  of  the  varieties,  the  sugar  was 
one-half  the  amount  it  held  at  the  close  of  August ;  so  that,  judging  from  these 
results — and,  being  obtained  from  eight  varieties,  under  circumstances  nearly 
similar,  they  must  be  worthy  of  credence — the  growth  of  the  latter  two  months 
of  the  beet  is  of  no  value  as  regards  its  sugar,  and  the  close  of  August,  or  thence 
to  the  9th  of  September,  for  all  practical  purposes  of  manufacture,  is  the  fitting 
time  to  lift  the  root. 

Should  this  result  be  confirmed  by  later  and  more  extended  observations,  much 
time  will  be  saved  to  the  fanner  and  a  longer  period  allowed  to  the  manufacturer 
for  pressure,  &c. 

REMARKS  ON  EUROPEAN  PROCESSES  OF  MANUFACTURE. 

Few  branches  of  industry,  not  wholly  mechanical  in  their  management,  have 
made  such  wonderful  advances  in  improvement  as  the  manufacture  of  sugar  from 
beet.  Started  about  60  years  ago  as  a  tentative  experiment,  under  the  forced 
pressure  of  prizes,  at  a  time  when  chemistry,  as  a  science,  was  in  its  infancy,  it 
has  never  ceased  to  keep  pace  with  the  rapid  progress  of  that  art  up  to  the  pres- 
ent time,  when  the  spectacle  is  presented  in  Europe  of  its  driving  from  all  but 
the  English  market  all  other  forms  of  white  or  commercial  .sugar.  A  glance  at 
the  foregoing  table  of  production  and  consumption  of  sugar  in  Europe  will  show 
clearly  that,  frem  being  a  doubtful  enterprise,  it  has  become  one  of  the  largest 
agricultural  and  manufacturing  occupations  of  northern  Europe.  Every  substance 
used  to  accomplish  any  benefit,  every  process  recomrnended  as  either  shortening 
or  improving  the  general  method;  has  been  examined  with  all  the  skill  which 
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combined  science  and  practice  can  bring  to  bear;  and  where  loss  or  deterioration 
cannot  at  present  be  prevented,  it  is  at  least  thoroughly  understood,  which  is  the 
first  etep  towards  a  remedy. 

The  first  operation  on  the  beet,  after  thoroughly  washing  and  cleansing  from 
outside  impurities,  is  to  remove  the  saocharine  juice  with  as  little  loes  of  sugar 
tad  as  little  gain  of  vegetable  or  unessential  saline  matter  as  possible.  The 
roots  are  first  washed  in  rotary  cylindrical  washers  two  to  three  metres*  long  and 
then  conducted  to  the  rasper,  which  is  a  cylinder  60  centimetres  wide,  with  800 
turns  per  minute.  The  fineness  of  the  rasping  is  in  proportion  to  the  rapidity 
of  the  rotation.  The  plates  of  the  rasp  are  kept  free  by  a  small  stream  of  water. 
When  leaving  the  rasp  the  pulp  is  rose-white,  but  discolors  upon  contact,  with  the 
sir.  Allusion  has  been  made  to  this  blackening,  which  in  France  is  thought  to 
be  due  to  oxidation,  or  to  indicate  an  alteration  in  the  sugar  itself.  To  avoid  it 
the  pulp  is  put  in  sacks  before  pressure,  the  sacks  separated  by  sheet-iron  plates, 
and  pressed  so  as  to  remove  45  per  cent,  of  juice.  This  is  done  slowly,  as  the 
press  power  equals  80,000  pounds.  They  are  pressed  a  second  and  third  time, 
■wisteiiing  the  cake  with  water  and  returning  it  to  the  sacks.  By  this  means 
82  per  cent  of  juice  is  extracted,  weighing  from  4°  to  0°  B.  (=  1.027  to  1.041.) 
Hub  juice,  containing  debris  of  cells,  albuminous  matter,  &c.,  is  liable  to  fer- 
negation.  If  this  occur,  the  works  should  be  stopped  and  the  plates  washed, 
generally  with  weak  milk  of  lime. 

Ordinarily,  in  France,  when  a  single  press  is  used,  100  pounds  of  fresh  beets 
brush  80  pounds  of  juice  and  5  pounds  insoluble  cake,  showing  a  loss  of  juice 
«f  15  pounds.  To  avoid  this,  Bobrinsky  makes  use  of  the  following  method : 
he  first  dries'the  beet,  then  rasps  it  with' a  special  apparatus,  washing  off  the  pulp 
from  the  rasps  by  a  light  stream  of  water  conducted  off  and  returned  to  the  gen- 
eral steeping  vessel ;  the  pulp  is  placed  on  percolators  and  exhausted  by  washing, 
vnich  may  in  practice  be  pushed  until  the  juice  flowing  marks  17°  Beaume\  M. 
Bobrinsky  states  that  he  obtains  by  this  plan  91  per  cent,  of  juice,  6  of  insoluble 
take,  and  *  loss  of  3— or  a  total  gain  over  the  common  method  of  12  per  cent. 
tf  juice. 

Of  the  various  methods  proposed  for  the  extraction  of  the  sugar  from  the  beet, 
aad  which  are  practiced  on  any  large  scale,  only  five  have  been  deemed  worthy 
tf  adoption ;  these  are — 

1.  Pressure. 

%.  Centrifugal  force. 

3.  Maceration,  by  Sohutzenbach's  method. 

4-  Maceration  of  fresh-sliced  beet. 

5.  Maceration  of  dry-sliced  T>eet 

The  last  two  are  only  very  sparingly  adopted,  and  perhaps  are  only  really 
suitable  for  special  cases ;  the  same  may  be  said  of  Schiltzen bach's  method ;  so 
that  there  are  in  reality  only  two  plans  in  general  adoption — pressure  and  cen- 
trifugal force.  Pressure  is  roost  commonly  adopted,  but  it  never  removes  the 
vfaole  of  the  sugar,  the  press  always  retaining  some.  This  led  to  the  process 
tf  maceration,  but  the  latter  weakens  the  juice  and  introduces  too  much  mucila- 
gfeoos  matter  from  the  root,  the  Schtttzenbach  process  yielding  a  very  weak 
jrice*  On  the  other  hand,  centrifugal  force  never  yields  as  pure  a  juice  as  pres- 
mm,  provided  too  much  water  has  not  been  used  with  the  latter.     A  single  pres- 

airith  the  addition  of  water,  is  deemed  equal  to  the  centrifugal  method  j 
te  pressure,  with  two  additions  of  water,  is  inferior  to  it  Maceration  has 
Anra  itself  defective,  not  in  the  mechanical  part  of  the  process,  but  in  the  chemi- 
fll,  owing  to  the  compound  nature  of  the  juice,  and  therefore  ranks  below  pres- 
mm  in  economical  value.  When  a  little  water  is  added  to  the  pulp  more  sugar 
fMtfaetod;  this  water  may  be  added  to  the  rasped  beet  before  it  is  pressed,  or 

"  ~*Xefe»  =  1.09363  yarda;  decimetre  =3.9371  inches;  centimetre  =0.3037  inch;   milli- 
Mbsss  <MB94  inch. 
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it  may  be  added  to  the  cake  afterwards.  Experience  in  France  has  shown  that 
the  former  plan  (before  pressure)  is  neither  desirable  nor  economical,  as  twice  as 
much  sugar  is  lost  as  by  the  latter  method.  When  the  bqet  is  pressed  in  the 
ordinary  method — by  one  pressure — very  often  not  more  than  72  per  cent,  of 
juice  is  extracted,  22  per  cent,  remaining  in  cake ;  and,  as  the  beet  contains  5 
per  cent,  of  parenchyma  and  95  per  cent  of  juice,  there  is  really  17  per  cent,  of 
juice  retained. 

Centrifugal  force  is  very  costly  in  its  application,  and  necessitates  too  >much 
weakening  of  tho  juice,  so  that,  as  yet,  the  most  advantageous  method  proposed 
leavep  still  a  loss  of  12  parts  of  sugar,  or,  should  more  be  obtained,  it  is  of  infe- 
rior quality.  This  is  equal  to  a  loss  of  10  parts  per  100  of  crude  sugar.  With 
1,000  quintals  of  beets  daily,  there  is  a  loss  equal  to  100  florins*  in  a  season; 
with  100,000  quintals  operated  on,  it  is,  of  course,  10,000  florins. 

The  method  of  maceration  is  carried  on  most  promisingly  by  the  plan  of 
Schultze  and  Ltiffler,  which  consists  in  the  use  of  the  rasp  and  pressure  without 
adding  water;  taking  this  pulp  and  macerating  it  in  cold  water;  then  a  second 
expression  of  the  pulp  through  pressure  Alters  made  of  zino  plate  closed  above 
like  macerators.    This  is  asserted  to  be  very  successful  in  removing  the  sugar. 

The  process  which  has  been  improved  by  M.  Sohiitzenbach  (already  alluded 
to)  recommends  that  the -beet,  instead  of  being  rasped,  be  cut  into  rectangular 
prismatic  forms  (cosettes)  about  the  size  of  the  finger,  placed  in  a  tall  cylindrical 
vessel  closed  at  top,  and  exhausted  by  water  let  in  above,  and  heated  up  to  88° 
Centigrade  by  a  steam-Coil  in  the  bottom  of  the  vessel.  As  this  mode  of  heat- 
ing was  costly,  and  produced  only  a  weak  saccharine  juice,  the  process  has  been 
altered  so  as  to  use  dried  pieces,  of  which  a  larger  amount  can  consequently  be 
taken;  but,  as  defecation  by  lime  is  carried  on  in  the  same  vessel  with  the  beet, 
the  residual  mass  is  rendered  unfit  for  purposes  of  food  for  cattle.  These  slices 
of  beet  are  dried  in  a  very  coarse  way,  so  that  they  are  blackened  and  otherwise 
altered,  and,  as  their  impurities  are  pretty  soluble  in  water,  a  colored  juice  is 
obtained.  To  avoid  this  M.  Sohiitzenbach  has  adopted  the  use  of  alcehol  in  lieu 
of  water  to  exhaust  the  beet. 

Schtitzenbach's  establishment  in  Gallicia  is  probably  one  of  the  largest  in 
Europe,  consuming  50,000,000  kilogramst  of  beets  yearly. 

Perier,  of  Valenciennes,  proposes  the  use  of  alcohol  at  90°  to  separate  the 
sugar  from  foreign  matters  which  remain  after  defecation.  He  first  defecates  with 
the  smallest  amount  of  lime  necessary,  treats  the  juioe  with  carbonio  acid,  and 
carries  it  then  into  a  close  vessel  containing  alcohol  at  90°,  which  throws  down 
the  foreign  vegetable  matter,  and  the  clear  solution  is  passed  into  a  still,  where 
most  of  tho  alcohol  is  removed  and  the  residue  driven  off  by  exposure  in  an  open 
vessel.  From  tho  press,  or  maceration  vessel,  the  juice  is  carried  to  the  defe- 
cating machine,  either  by  gradual  elope  or  by  monte-jus.  Defecation  renders  the 
liquid  clear  and  coagulates  organic  matter  by  means  of  lime  and  heat  combined. 
The  lime,  saturated  with  organic  acids,  combines  with  albuminous,  gummy,  and 
azotized  matters,  decomposes  salts  of  potassa  and  soda,  eliminates  fatty  matters, 
casein,  and  coloring  matters.  Cellulose  and  organic  debris  are  mechanically 
entangled  in  the  scum,  and  thus  easily  removed;  but  as  lime  unites  with  sugar 
to  form  a  sucrate  of  lime,  which  not  only  thus  abstracts  some  sugar  but  also  ren- 
ders the  juice  more  viscous  and  less  easily  filtered,  as  little  lime  as  possible 
should  be  added.  It  is  not  easy  to  say  what  the  proper  proportion  should  be. 
When  the  plant  is  very  young  it  needs  more  lime  than  when  the  root  is  older. 
From  4  to  10  kilograms  per  1,000  litres  of  juice  is  the  average  required.  The 
lime  should  not  contain  either  silica  or  oxide  of  iron. 

*  Florin  is  equal  to  50  cents. 

tKillogram  =t=  2.204  pounds  avoirdupois ;  Hectogram  =*:  05204  pounds  avoirdupois ; .  Deco- 
gram  =  0  0220  pounds  avoirdupois ;  Gram = 0.0022  pounds  avoirdupois ;  Hectolitre  =*  2.751 
bushels ;  Decalitre  =  0.2751  bushels ;  Litre  =  0.0275  bushels. 
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The  defecating  boilers  in  France  usually  hold  15  to  20  hectolitres — are  of 
copper  or  sheet-iron,  furnished  with  a  double  bottom  or  a  steam  coil,  with  a  press- 
ure of  five  atmospheres.  After  being  heated  so  as  to  form  a  good  steam,  and 
then  settled  for  15  to  20  minutes,  the  liquid  is  drawn*  off  and  passed  into  the 
vessel  which  feeds  the  animal-black  vessels. 

Bernard  precipitates  these  insoluble  matters  with  alumina  prepared  from  alum 
instead  of  lime.  M.  Juneman  remarks  (Technologiste,  1867)  that,  as  it  is  well 
knownvthat  beet-root  contains  no  other  form  of  sugar  than  that  of  cane  sugar,  the 
large  yield  in  molasses  obtained  must  be  due  to  the  destruction  or  interversion  of 
h ;  if  the  treatment  was  in  all  respects  proper,  no  glucose  or  viscous  sugar  (mucose 
$ucr&)  should  be  obtained.  The  first  and  chief  cause  of  the  formation  of  glucose 
is  the  preservation  of  the  beet  with  so  much  water. 

Maumene's  plan  of  preserving  the  juice  by  addition  of  lime  should  be  aban- 
doned, as  it  leads  to  expense  and  to  loss  of  sugar.  Stammer's  process  of  pre- 
serving the  palp  with  lime  ought  to  be  given  up,  as  it  leads  to  the  same  difficulty. 
The  objection  to  the  use  of  lime  is  that  it  dissolves  in  the  juice  and  unites  to  form 
&  definite  chemical  compound  with  the  sugar  which  is  retained  from  the  result- 
ing produce,  unless  specially  recovered.  This  objection  might  be  gotten  over 
by  the  use  of  carbonic  acid,  as  of  late  adoption,  but  when  milk  of  lime  is  used 
k  sets  free  soda  and  potash  in  a  caustic  form,  by  separating  these  bases  from  the 
acids  they  were  previously  combined  with.  Thus  the  juice  is  never  neutral,  and 
immonia  is  formed  in  it  by  the  action  of  these  alkalies  upon  the  protein  bodies, 
ad  this  leads  to  the  direct  formation  of  glucose.  These  alkaline  salts,  not  sep- 
aated  by  the  bone  charcoal,  also  form  the  mannite  (mucose  sucrd)  by  the  fer- 
■aotation  caused  by  their  presence,  and  thus  we  have  the  existence  of  molasses 
ad  viscous  sugar  accounted  for.  To  avoid  this,  Juneman  proposed  to  bury  the  - 
tab  beet  in  dry  lime,  and  when  defecation  is  going  on,  after  the  milk  of  lime  is 
added,  to  treat  the  juice  with  one-quarter  to  one-half  pound  of  stearic  acid,  and 
teat  to  boiling ;  then  to  remove  the  soap  foam  formed,  and  add  2£  per  cent,  of 
wood  charcoal,  previously  prepared  by  boiling  90  parts  of  charcoal  in  large 
grains  in  a  solution  of  five  parts  of  acid  phosphate  of  lime  and  five  parts  of  sul- 
pfefce  of  alumina ;  drying  and  igniting  to  remove  the  acids  and  water.  He 
believed  this  to  be  an  improved  bone-black.  The  sugar  liquid  and  the  *  pre- 
paed  pfearcoal  are  boiled  together  for  half  an  hour,  and  filtered  through  more  of 
this  charcoal.  The  juice  is  now  pure,  and  will  crystallize  well,  preserve  its  neu- 
tofity  and  keep  unaltered ;  may  be  treated  by  boiling  in  the  ordinary  way,  and 
na  into  the  crystallizers,  where  it  forms  in  10  hours,  and  60  to  70  per  cent,  of 
emtollized  sugar  may  be  obtained  in  this  manner.  The  colored  sirup  drawn  off 
ktm  the  crystals  may  be  treated  again  in  the  same  way,  another  quantity  of 
centals  obtained,  and  so  on  to  even  a  fourth  time. 

Whenever  chemical  skill  can  precipitate  the  whole  or  the  greater  part  of  the 
:  from  the  fresh  juice  in  such  a  form  as  to  be  easily  separated  from  the  pre- 
jting  agent,  a  great  step  in  the  manufacture  of  sugar  will  have  been  gained, 
i  attention  has  already  been  devoted  to  this  object.  It  has  long  been  known 
tea  die  alkaline  salts  have  a  great  tendency  to  unite  with  sugar,  but  it  is  diffi- 
ak,  and,  indeed,  often  impossible,  to  separate  these  substances  afterwards  by 
«i;  and  Kuhlmann  has  shown  that  even  the  strong  mineral  acids,  sulphate  of 
aaaaia,  or  sulphate  or  muriate  of  ammonia,  do  not  affect  it.  Caustic  baryta 
ha  been  *used  by  Dubrunfaut  and  De  Massy  to  precipitate  the  compound  of 
ajai  Imijidi  which  is  decomposable  by  carbonic  acid,  but  not  even  a  boiling 
lliiiiiiihim  precipitates  the  whole  sugar.  Acetate  of  lead  has  been  of  late 
aa;  but  however  efficient  the  salts  of  lead  may  be,  the  fact  of  their  being  active 
piMH  will  always  lessen  their  value  and  use,  and  lead  to  the  pursuit  and  adop- 
fe«£  other  means  for  the  separation  of  sugar  by  precipitation  out  of  the  juice. 

M,  Juneman  states  that  he  has  found  a  substance  cheap  in  market  which 
i  with  sugar  and  precipitates  it  from  the  juice.    If  he  has  found  such  a 
t  he  has  preserved  it  a  secret. 
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The  decoloration  is  judged  good  when  the  scum  is  firm,  of  a  greenish-white 
color,  and  dry.  It  should  detach  readily  from  the  edge  of  the  boiler,  and  when 
cut  give  an  ammoniacal  odor.  The  juice  should  be  limpid,  and  of  a  clear  amber 
color ;  if  these  qualities'  do  not  exist  defecation  has  been  imperfect,  and  the 
quantity  of  lime  will  need  to  be  augmented  er  diminished  according  to  expe- 
rience and  special  trial.  As  this  dosage  of  lime  is  always  uncertain  in  quantity 
and  delicate  of  determination,  Rousseau,  adopting  an  idea  long  ago  put  forth  by 
Kuhlmann,  thought  of  employing  a  large  excess  of  lime  and  precipitating  the 
surplus  with  carbonic  acid.  He  added  rive  or  six*  times  as  much  lime  as  at  the 
previous  operation,  or  about  25  kilograms  per  1,000  litres  of  juice,  stopped 
steaming  at  95°  C,  and  filtered  through  a  drugget  cloth  covered  with  animal- 
black  25  centimetres  thick ;  the  juice  is  thus  nearly  decolorized,  and  is  passed 
into  basins  of  sheet  iron  furnished  with  two  steam  coils,  one  for  steam  and  the 
other  for  carbonic  acid.  As  soon  as  the  latter  passes  through  the  liquid  it  ren- 
ders it  turbid,  it  ceases  to  be  viscous,  and  the  white  foam  on  the  surface  disap- 
pears when  this  part  of  the  process  is  completed.  The  liquid  is  now  boiled  to 
drive  off  excess  of  carbonic  acid,  which  would  otherwise  retain  a  little  carbonate 
of  lime  dissolved ;  then  decanted  and  filtered. 

The  carbonic  acid  is  obtained  from  burning  charcoal  or  coke,  and  purified  by 
*  driving  the  vapor  of  combustion  through  water  before  entering  the  defecating 
boiler. 

The  process  of  MM.  Porsoz  and  Perier  has  been  lately  tried  in  France  with 
success.  Like  the  Rousseau  process,  an  excess  of  lime  is  employed ;  heat  is 
applied  to  near  boiling,  and  the  juice  passed  on  to  the  receiving  vessel,  where  it 
meets  carbonic  acid ;  when  the  juice  is  saturated  by  it,  it  is  boiled  and  trans- 
ferred to  the  decanting  vessels,  where  it  is  again  treated  with  lime  and  carbonic 
acid,  decanted  and  filtered.    The  juice  is  now  very  clear  and  almost  colorless. 

As  carbonic  acid  never  wholly  precipitates  lime  from  solution,  but  keeps  a 
small  amount  in  solution  as  carbonate,  M.  Wray  proposed  to  use  solution  of  nut- 
galls  to  remove  the  carbonate  thus  dissolved. 

M.  Garcia  used  for  the  same  purpose  weak  fatty  acids,  such  as  solution  of 
Marseilles  soap,  which  does  not  contain  common  salt.  This  process  gives  good 
results  when  the  juice  or  sirup  is  much  altered  and  difficult  to  manage  other- 
wise. These  new  methods  of  defecation  have  driven  out  almost  entirely  the  old 
processes  in  which  blood  or  milk  is  used. 

The  juice  is  now  fit  for  the  animal-black  filters;  but  when  the  Rousseau  or 
Persoz  and  Perier  process  is  used,  the  filtration  through  black  is  reduced  to  a 
minimum. 
w  As  the  use  of  lime  in  the  way  described  is  to  some  extent  injurious  to  the 
juice,  Badant  Gilain,  in  a  Belgian*  patent  of  1863,  describes  the  use  of  sucrate  of 
lime,  (or  lime  previously  boiled  with  sugar,)  instead  of  the  direct  use  of  the 
lime. 

The  hectolitre  of  sirup  at  25°Beaume"  (=1.197  specific  gravity)  without  molas- 
ses is  treated  with  1  to  5  kilograms  of  caustic  lime,  freshly  made  and  firm  in  grain, 
and  well  mixed  in.  After  a  short  rest  the  liquid  is  decanted  and  used  for  satura- 
ting other  juices.  # 

Nugent  and  Deminal,  manufacturers  at  Lille,  also  used  the  sucrate  of  lime, 
either  alone  or  mixed,  with  a  little  lime  in  the  defecating  vessel.  Where  the 
beets  are  difficult  to  work,  these  reagents  are  placed  in  the  saturating  boiler 
rather  than  in  the  defecating  vessel. 

When  the  sirup  juice  reaches  25°  it  is  forwarded  to  the  animal-black  filters, 
if  not  already  filtered,  and  then  passed  on  to  the  reservoir  for  granulation*,  which 
is  carried  on  in  open  pans  or  under  a  vacuum.  The  latter  method  does  not  yield 
a  sugar  of  good  appearance  according  to  these  operators. 

From  the  charcoal  filters  the  juice  passes  to  the  evaporators,  which  are  gen- 
erally opon  to  air  above,  about  two  metres  wide  and  eight-tenths  of  a  metre 
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deep,  heated  by  a  voluminous  steam-coil,  which  keeps  the  temperature  about 
103°  or  104°  C. 

To  remove  the  vapors  a  dome  is  employed  opening  into  a  chimney.  When 
the  juiee  is  concentrated  to  25°  the  steam  is  shut  off  and*  carried  on  to  a  montejus. 

Open-air  evaporation  has  disadvantages  in  browning  the  liquid  and  diminish- 
ing the  product  somewhat  by  interversion  of  the  sugar,  on  which  account  vacuum 
pans  have  been  used  by  some  French  manufacturers  of  late.  M.  Cail  &  Com- 
pany use  a  triple  vacuum-pan  arrangement  of  a  special  form,  which  produces  a 
marked  economy  of  fuel,  by  passing  the  wasto  heat  of  one  pan  into  another; 
etch  pan  being  about  10°  hotter  than  the  preceding,  and  the  greatest  heat  being 
90*  C.  As  the  use  of  animal-black  leads  to  some  loss  in  sugar,  M.  Perrets,  of 
Roge,  (Saone,)  France  proposes  to  omit  it  from  the  process  altogether,  using 
instead  excess  of  lime,  and  precipitating  the  surplus  with  carbonic  acid,  and 
carefully  decanting  the  juice. 

Daring  the  rasping,  alteration  is  prevented  by  milk  of  lime,  so  weak  as  to  be 
almost  colorless,  with  which  the  raspers  are  washed.  During  defecation  the 
juke  is  raised  from  50°  to  75°  C,  and  the  hydrate  of  lime  added  in  proportion 
of  500-3000  grams  per  hectolitre  of  juice  of  1.040  specific  gravity,  varying 
tke  proportion  according  to  culture  and  maturity  of  the  beet,  the  plan  being, 
fart,  to  use  the  most  lime  possible ;  second,  to  have  as  clear  a  juice  as  can  be ;  * 
ud  third,  obtaining  a  firm  scum,  and  carrying  the  temperature  as  close  to  90° 
C.  ts  possible.  From  the  defecating  boiler  the  juice  is  carried  to  the  saturating 
pan;  the  defecation  is  carried  out  oy  the  Rousseau  plan  already  described. . 
Another  method  described  for  replacing  animal-black  in  clarification  is  by  the^ 
«e  of  wood-ashes,  cinders — that  is,  leached  ashes — whioh  are  placed  in  the 
fltera  usually  occupied  by  the  bone-black. 

•        REMARKS  OX  THE  CHEMICAL    COMPOSITION  07  THB  BEET. 

la  order  to  render  this  report  more  complete,  a  succinct  view  of  the  present 
tae  of  chemical  knowledge  of  the  sugar  beet  is  here  subjoined.  Since  the 
analyses  of  Payen  and  others  some  years  back,  which  were  not  exhaustive,  the 
tat  has  been  examined  by  two  very  competent, chemists,  Messrs.  Gorenwinder 
ttd  E.  Hoffman,  the  former  working  on  beets  grown  at  his  own  establishment, 
sear  Lille,  (Belgium,)  the  latter  upon  beets  from  the  vicinity  of  Prague,  in 
Bohemia.  The  experiments  of  Gorenwinder  are  of  interest,  in  showing  that  the 
<&ct  of  artificial  manures  containing  ammonia,  or  of  guano,  is  to  diminish  the 
taotmt  of  sugar,  relatively  and  absolutely,  by  increasing  the  amount  of  albu- 
i  matter  and  of  the  mineral  salts. 


Corenwinder's  analyses  of  beets. 


Description. 


Water. 


Sugar. 


I1 


j-ltotinhed  without  manure  at  Queinoy 

£  Into  rated  with  Flemten  manure 

J  Jttt  rtlied  with  freah  dung 

J-  *ma  rated  with  guano 

J***  No.  3 

J  "rti  rated  In  the  marsbei  of  St.  Omer,  manured  with  mud 

A  J'*"*1-*  below  the  dikee  of  Dunkirk,  not  manured 

I  awl  rated  near  Lille,  with  great  quantity  of  Flemiih  manure. 
*  »*tum  Nervee,  manured  with  fre»h  liquid  dung 


Bfcta  from  D'&tane,  raited  in  itable  dung  and  Flemhsh  manure. 


85.85 
85,30 
85.65 
86.00 
86.  76 
88.74 
87.70 
89.72 
84.93 
78.50 


10.9 
9.75 
9.50 
8.80 
6.60 
6.82 
7.15 
.5.22 
11.00 
13.75 


3.644 
4.167 
1.091 
4.552 
5.773 

a  418 

4.519 
4.209 
a  510 
6.550 


0.71B 
0.803 
0.729 
0.668 
0.867 
a  972 
1.078 
0.871 
0.770 
L300 
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Corenurinder's  analyses  of  the  ash  of  sugar  beet. 


Description. 

0 

H 

0 

0 

I* 

eS 
Q 

Sulphate   of 
potash. 

if 

0 

°-5 
©.2 

fil 

i 
®*. 

Sfe 

1 

a 

1.  Beets  without  manure 

33.362 
27.832 
25.618 
31. 241 
6.126 

20.499 
22.745 
26.268 
19.756 
3a  632 

34.456 

39.644 

30.299 

4.031 

5.562 

4.903 
5.160 
a  923 
6.917 
10.813 

4.767 
3.760 
4.468 
4.084 

6.037 

10.301 
15.522 
11.309 
a  103 
9.009 

33.877 
3a  971 
2a  807 
14.491 

18. 145 

4.229 
4.614 
4.543 
4.551 
1.920 

4.172 
3.643 
a  313 
0.747 

0.565 

26.086 

2.  Beets  in  Flemiah  manure... 

24.127 

3.  Beets  ki  fresh  dung 

25.339 

4.  Bcetii  In  guano 

29.439 

S.  Beats  of  No.  3 

41.440 

0.  Beets  from   soil   manured 
with  mud.... 

7.492 

15.236 

7.  Beets  not  manured 

7. 714 
ia390 
54.423 

44.999 

14.058 

8.  Beets  with  Flemish  manure. 

14.068 

9.  Beets  with  liquid  dung 

10.  Beets  with  stable  dung  and 

22.239 

24.672 

*  The  insoluble  matters  consist  of  phosphate  of  lime,  phosphate  of  magnesia,  carbonate  of  lime,  silica, 
iron,  &.c. 

These  analyses  of  the  ash  of  the  roots  show  how  largo  an  amount  of  alkalino 
salts  is  stored  up  in  the  refuse  cakes,  for  although  much  of  this  mineral  matter  is 
removed  with  the  juice,  still  a  large  portion  remains  in  the  marc.  Almost  the 
whole  of  the  soluble  portion  of  the  ash  is  Composed  of  salts  of  potash  and  soda, 
while  the  insoluble  portion  consist  chiefly  of  phosphate  and  carbonate  of  lime  and 
magnesia.  Corenwinder's  examination  of  the  mineral  matter  of  the  tops  shows, 
that  while  the  percentage  remains  the  same  as  in  the  root,  yet  that  the  deficiency 
of  potash  is  remarkable,  its  place  in  the  top  being  supplied  partly  by  soda,  but 
mostly  by  lime  and  magnesia.  In  looking  over  these  analyses  one'  cannot  bat 
remark  the  different  proportions  of  saline  ingredients  in  different  beets,  grown  in 
different  localities  and  subject  to  different  cultivation ;  it  shows  to  what  an  extent 
this  variety  of  chemical  composition  may  go  without  altering  the  specific  character 
of  the  plant'. 

These  experiments  also  fchow  what  variety  in  the  amounts  of  sugar  may  exist 
in  plants  grown  in  different  localities,  even  where  the  treatment  by  manure  may 
be  the  same. 

In  these  cases  the  causes  of  difference  may  be  set  down  as  due  to  either  climate 
or  soil  of  different  localities.  Corenwinder,  without  any  direct  examination  of 
the  point,  attributes  the  difference  in  sugar  product  wholly  to  the  soil ;  but  this 
may  very  fairly  be  doubted.  What  is  not  due  to  difference  in  variety,  which  no 
doubt  is  the  chief  cause,  may  to  a  great  extent  be  due  to  the  climate  of  the  locality. 
A  moist  ground  will  always  convey  more  nutriment  of  the  mineral  class  to  the 
roots  than  a  diy  soil,  even  when  the  composition  is  the  same. 

The  experiments  of  R.  Hoffmann  constitute  perhaps  the  most  complete  series 
of  Analyses  which  have  been  made  up  to  the  present  time.  He  determined  at 
three  periods  in  the  growth  of  the  plant  the  relative  amount  of  water,  dry  matters, 
and  ash,  the  nitrogenous  matter,  cellulose,  sugar,  and  absolute  weight  of  leaves 
and  roots. 

Hoffmann's  analyses  have  filled  a  want  much  felt  in  the  chemical  history  of 
the  growth  of  the  beet,  and  have  placed  us  above  the  necessity  of  referring  to 
the  meagre  analyses  of  Boussingault  and  Payen — good  in  their  day,  and  the 
only  information  hitherto  attainable. 

Thf*  following  are  the  chief  results  of  Hoffmann's  examinations: 
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A. — Growth  of  the  beet;  weight  of  roots  and  leaves. 

\ 

June  30. 

August  31. 

Octobor  30. 

Ratio  of  leares  to  roots ....— 

1.96:1 

0.49:1 

0.93:1 

Avenge  weight  of  leaves 

99.8 
50.8 

248 
504 

750 

Amag*  weight  of  roots 

803 

150.6 

752 

1,553 

The  result  here  given  for  Juno  and  August  will  justify  comparison  with  the 
results  obtained  in  this  laboratory,  where  an  equal  increase  of  root  to  ten  times  its 
weight  during  three  months  of  summer  shows  how  necessary  summer  rains  are 
to  secure  this  growth  in  a  given  time. 

The  result  of  October  30  is  not  in  accordance  with  that  obtained  here.  At 
this  period  the  tops  in  this  latitude  are  not  in  that  vigorous  condition  which  the 
root  is,  and  hence  the  ratio  is  vastly  less  than  that  given  by  Hoffmann.      • 


: 

B. — Relative  amount  of  water  and 

dry  matters* 

Jane  3a 

August  31. 

October  30.  t 

ftps,  water 

8a  55 
11.50 

87.13  ' 
12.09 

87.60 

dry  matters - 

iaoo 

• 

100.00 

99.21 

-  100.60 

lost*,  water 

89.20 
10. 80 

83.20 
16.80 

75.20 

dry  nutters ...  —   - 

24.80 

100.00 

100.00 

100.00 

The  effect  of  season  in  augmenting  the  dry  matters  is  evident  in  both  tops 
and  roots;  remarkably  so  in  the  latter,  so  that  by  November  1  the  dry  matters 
bad  increased  to  2J  times  the  amount  at  30th  June,  while  that  of  the  water 
present  had  diminished  by  one-seventh. 

The  increase  of  solid  matter  cannot  be  wholly  set  down  to  sugar,  as  Hoffmann's 
wsnits  would  show;  for  our  experiments  prove  that  the  percentage  of  sugar 
famishes  with  the  autumnal  growth  of  the  plant,  while  the  gravity  of  the  juice 
remains  the  same.  The  increase  is  chiefly  cellulose,  pecten  and  albuminous 
utters. 

C. — Composition  of  the  root  at  same  period. 


Jane  30. 

August  30. 

October  30. 

▼tfsr j. 

80.20 
0.66 
1.00 
1.01 
4.00 
4.13 

83.20 
0.90 
1.64 
1.50 
9.43 
3.34 

75.20 

A* 

1.30 

BttagEDoai  organic  matter * 

2.20 

Ctftlbw r. 

2.07 

15.00 

XsMiotised  organic  matter,  pecten,  coloring,  and  fat..... 

4.23 

100.00 

100.00 

100.00 

Oie  hundred  parts  of  dry  root  consist  of — 


jjj^^te;:::::::::::: 

In  ifliugauoiu  organic  matter 


June  30.      August  31.    October  30. 


6.12 
9.26 
9.35 
37.03 
38.24 


5.36 
9.76 
8.93 
55.95 
20.  %1 


5.24 
8.87 
8.35 
60.48 
17.06 
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The  result  of  these  tables  is  to  show  the  increase  of  sugar  up  to  November  1, 
a  result  wholly  at  variance  with  that  derived  from  our  experiments,  in  all  of  which 
varieties  there  was,  as  before  stated,  a  remarkable  diminution  of  sugar  after  the 
middle  of  September.  If  these  discordant  results  on  two  continents  are  not  due 
to  differences  in  variety  of  plant  as  regards  late  maturity,  or  to  climate,  further 
experiments  will  be  needed. 

100  parts  of  ash  (deduction  made  for  carbonic  acid  and  sand)  yield: 


Root. 

Leaves. 

Potaih 

50.895 
5.765 
6.742 
9.835 
1.127 
a  423 

16.265 
4.017 
1.929 

94.134 

Soda -. 

laon 

Magnesia 

18.316 

Lime 

17.736 

Oxide  of  irofl— oxide  of  manffanete ...... 

2.301 

SiUca 

5.1)0 

Phosphoric  acid 

6.932 

Sulphuric  acid 

7.301 

Cblorino ,. : 

5.0C9 

100. 

100. 

It  may  be  well  to  place  by  the  side  of  these  receut  analyses  tho  older  one  of 
the  ashes  of  red  beet,  by  Etti,  and  tho  English  analyses  of  Way  and  Ogston : 

Potassa 19.515 

Soda. *. 21.119 

Peroxide  of  iron 0.095 

Lime 3.250 

Magnesia 6.960 

Chloride  of  Sodium 2.355 

Acid,  sulphuric 2.465 

Acid,  phosphorio 2.395 

Silicate  of  iron  and  sand 14.116 

Carbon 4.223 

Carbonic  acid 29.103 

Analyses  of  Way  and  Ogston. 


Potam... 

Soda 

Lime 

Majrueaia 

Oxide  of  iron 

Carbonic  acid  ..... 
Phosphoric  acid  . . . 
Sulphuric  add.... 
Chloride  of  sodium 
8ilica 


Yellow  Globe- 


Bulb. 


23.51 

29.08 
1.78 
1.75 
0.74 

18.14 
4.49 
3.68 

25.54 
2,22 


99.96 


Leaf. 


8.34 
12.21 
8.72 
9.84 
1.46 
&92 
5.89 
6.54 
37.66 
2.35 


Long  Bed- 


Bulb. 


99.93 


29.05 

19.05 
2.17 
2.79 
0.56 

21.61 
3.11 
3.33 

14.18 
4.11 


99.94 


Leaf. 


27.53 
5.83 
9.06 
9.10 
4.48 
6.11 
4.39 
6.26 

29.  es 
1.35 


99.96 
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The  same  analysts  calculate  that  one  ton  of  beets  removes  from  the  soil : 


• 

Mean  pf  three 

specimens 

in  pounds. 

Bulb. 

Leaf. 

PfttftSfiA 

4.99 
3.02 
0.41 
0.43 
0.12 
0.G6 
0.65 
5.29 
0.54 

7.86 

Sod* 

«__ 

2.52 

Lime...... . .,.. 

3.31 

Magnesia 

3.27 

Oxide  of  iron  .  -  -    - -- -  -         -    - 

0.52 

Phosphoric  acid . 

1.94 

8olpaizric  acid  ..............  ...................................... 

2.20 

Chloride  of  sodium    

12.82 

Silica 

0.76 

16.11 

35.20 

By  comparing  these  figures  with  the  analyses  of  the  ash  by  Corenwinder 
given  previously,  it  will  be  found  that  the  ratio  of  potash  to  soda  in  the  root  in 
precisely  the  same  in  both  specimens,  although  raised  in  different  countries ; 
also  that  the  residues  of  the  press  are  highly  valuable  for  their  alkaline  constit- 
uents. 

The  result  of  all  Mr.  Hoffmann's  experiments  shows  that  the  water  in  the  leaves 
(feninishes  as  they  grow;  the  mineral  elements  also  diminish.  During  the 
growth  of  the  root  the  water  also  decreases.  The  cellulose  and  mineral  matters 
ro  not  increase  except  in  the  dry  specimen. 

With  regard  to  the  amount  of  azotized  matter  present  nothing-  definite  can  be 
Med.  The  sugar  gradually  increases  as  the  root  develops ;  the  pecten  disap- 
pwrs  and  the  sugar  is  produced  at  the  expense  of  it. 

Hoffmann's  analyses  of  the  second  year's  growth  of  the  beets  are  not  given 
tare,  as  the  saccharine  relation  terminates  at  the  close  of  the  first  year.  His 
results  show  that  in  the  last  year  of  the  plant's  life  it  gradually  loses  its  sugar 
QBtO  it  finally  disappears  a  little  before  seeding. 

I  cannot  conclude  this  account  of  the  series  of  experiments  carried  out  this 
jwr  without  acknowledging  the  valuable  services  of  Dr.  W.  O.  Tilden,  assist- 
ant chemist,  who  has  shown  himself  at  all  times  zealous  and  capable  in  carry- 
a£out  the  Retails  of  the  chemical  examinations. 

In  order  to  make  the  laboratory  a  more  efficient  aid  to  the  Department  it  is 
deniable  that  it  should  not  be  confined  in  its  operations  to  the  execution  of 
analysis  alone. 

The  relations  of  geology  to  apiculture,  though  not  so  close  as  those  of  chem- 
irtiy,  are  yet  sufficiently  so  to  call  for  some  attention  to  them,  and  to  insure  ben- 
eft  to  agriculture  in  its  widest  sense.  Meteorology,  chemistry,  and  geology  are 
to  three  sciences  which,  next  to  botany,  shed  the  greatest  light  on  practical 
agriculture.  Geology  has  been  but  lately  cultivated  in  this  direction,  and  in  the 
itfpe  of  fostering  the  connection  it  is  desirable  that  the  Department  should 
mririiul],  in  conjunction  with  the  laboratory,  a  collection  of  geological  specimens 
lkieh  would  illustrate  the  agricultural  and  economic  geology  of  the  United 
flfcrtin.  Whatever  relations  of  soils  to  their  parent  rocks  exist  would  thus  bo 
taooght  out  in  a  prominent  and  systematic  manner,  and  as  ample  room  can  be 
sftvrded  in  the  new  building  for  the  chemical  division,  it  would  be  desirable  to 
Wtebhsh  it  on  the  removal  from  the  Patent  Office. 

Tbas  subject,  having  already  been  brought  under  your  notice,  demands  no  fur- 
ttar  argument. 

THOMAS  ANTISELL,  M.  D.,  Chemist. 

"Baa.  Horace  C apron,  Commissioner. 
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Sir  :  As  full  descriptions  of  tho  habits  •and  natural  history  of  the  various 
insects  injurious  to  our  crops  have  been  given  in  former  reports,  together  with 
the  most  approved  methods  generally  in  use  for  their  destruction,  the  present 
paper  will  be  confined  to  those  insects  principally  which  have  been  the  most 
numerous  and  injurious  during  the  past  year,  or  which  hitherto  have  escaped 
observation. 

The  caterpillar,  or  cotton  army  worm,  (Anomis  zylina,)  appeared  last  season 
in  countless  myriads,  destroying  millions  of  dollars'  worth  of  cotton,  and  in  many 
instances  totally  ruining  the  planters  who  relied  upon  cotton  alone  as  their  main 
crop.  It  is  also  to  be  feared,  if  effectual  means  are  not  soon  devised  for  their 
extermination,  that  the  planting  of  cotton  must  be  abandoned  for  a  time,  at  least 
in  the  most  southern  States,  where  these  insects  particularly  abound,  and  most 
probably  originate.  As  many  planters  have  not  seen  our  former  reports  on  this 
subject,  it  may  interest  them  to  give  a  condensed  description  of  the  habits  and 
transformations  of  this  insect,  so  that  they  may  be  able  to  recognize  it  when  it 
comes,  and  at  the  same  time,  perhaps,  among  themselves,  devise  some-  practical 
method  of  destroying  it  on  its  first  appearance  in  the  cotton  field.  In  the  more 
northern  cotton  States  the  eotton  army  worm  is  only  an  occasional  visitor,  becom 
ing  rare  as  it  approaches  the  north.  In  the  extreme  south  they  appear  every 
season  in  greater  or  less  numbers.  As  heavy  frosts  kill  caterpillar,  chrysalis,  and 
perfect  moth,  its  periodical  appearance  in  certain  districts  is  most  probably 
owing  to  climatic  influences,  the  insect  being  exterminated  for  the  time  whenever 
there  has  been  extreme  cold  weather,  and  not  •appearing  in  that>  neighborhood 
again  until  replaced  by  fresh  migrations  of  moths  from  more  southern  localities, 
where  the  frost  had  not  reached.  An  old  cotton  planter  in  South  Carolina  states 
that  the  moth  made  its  appearance  periodically  every  21  years  in  his  district,  hav- 
ing been  very  destructive  in  the  years  1804, 1825,  and  1846.  "  Moreover,  it  had 
actually  been  foretold  that  in  the  year  1867  the  caterpillars  might  be  expected 
to  destroy  the  crops."  This  was  certainly  a  very  strange  coincidence,  but  proves 
nothing,  as,  unlike  the  17  years'  locust,  whose  whole  17  years  of  disappearance 
is  said  to  be  spent  under  ground,  and  whose  habits  and  natural  history  we  are 
therefore  unable  to  trace,  I  have  bred  the  cotton  fly  or  moth  from  the  egg  up  to  the 
perfect  insect,  and  the  whole  of  its  transformations  do  not  occupy  a  period  of 
more  than  a  few  weeks  in  the  summer  or  autumn. 

As  false  alarms  about  the  appearance  of  the  cotton 
worm  in  certain  districts  are  frequently  inserted  in  the 
southern  newspapers  by  persons  interested  in  the  sale 
of  cotton  when  the  worms  seen  in  the  field  are  merely 
boll  worms,  grass  worms,  or  some  other  comparatively 
.  harmless  caterpillar,  I  will  mention  some  distinguish- 
ing marks  by  which  the  cotton  moth  may.be  recog- 
nized in  either  the  eggf  caterpillar,  chrysalis,  or  perfect 
state.  In  the  first  place,  the  egg  of  the  cotton  worm 
is  round  and  very  much  flattened  in  form,  and  of  a 
green  color,  whereas  the  egg  of  the  boll  worm  moth 
is  round,  somewhat  bluntish,  conical  in  shape,  and  of 
a  yellow  color.  The  egg  of  the  cotton  worm  is  mostlv 
deposited  on  the  leaf  or  branches,  while  the  egg  of  the 
boll  worm  is  usually  placed  in  the  so-called  "  ruffle"  or 
envelope  of  the  flower. 
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The  caterpillar  of  the  cotton  worm  has  six  pectoral 
or  front  feet,  two  anal,  and  eight  ventral,  the  two  fore- 
most of  the  ventral  feet  being  very  small,  apparently  $ 
useless y  and  not  employed  for  grasping,  like  the  other 
six;  while  in  the  grass  worm  the  legs  are  all  perfectly 
formed  and  nsed  when  creeping  from  leaf  to  leaf. 
Owing  to  this  imperfection  in  the  formation  in  the 
first  pair  of  ventral  feet,  the  cotton  caterpillar  always 
moves  like  the  span  worm  or  looper,  that  is,  by  altern- 
ately contracting  and  expanding  its  body,  holding  fast 
by  means  of  its  hind  feet  to  the  object  on  which  it  rests, 
while  the  head  and  fore  feet  are  extended  as  far  as  pos- 
sible, the  stalk  or  leaf  being  securely  grasped  by  the  pec- 
toral feet,  the  hinder  part  and  legs  are  suddenly  brought 
up  to  them,  so  that  at  every  step  the  body  assumes 
the  shape  of  an  arch ;  whereas  the  grass  worm  glides  along  by  moving  Its 
feet  alternately  and  gradually  without  raising  tho  middle  of  its  body  from 
the  leaf.  The  cotton  worm  has  also  a  habit  of  doubling  itself  up  suddenly 
when  disturbed,  and  springing  to  a  distance,  but  the  cpraes  worm  merely  rolls 
itself  up  somewhat  like  a  snake  when  coiled.  The  cotton  worm,  when  about  to 
change,  spins  a  very  loose  web  or  cocoon  among  or  in  the  leaves  or  branches  of 
the  cotton  plant  or  weeds  infesting  the  field,  at  some  distance  from  the  ground. 
The  grass  worm,  on  the  contrary,  comes  down  from  the  plant  it  has  fed  on  and 
retires  under  stones,  loose  earth,  or  buries  itself  in  the  ground  before  forming  its 
cocoon.  The  perfect  moth  of  the  real  cotton  worm  is  much  more  angular  and 
graceful  in  form,  with  the  upper  wings  of  a  somewhat  reddish  or  •claret  colored 
brown,  and  there  is  always  a  darker  spot  having  a  light  centre,  more  or  less 
defined  in  the  middle  of  these  wings,  while  the  under  wings  are  of  a  dark  ash 
color.  The  grass  worm  moth  is  much  more  clumsy  in  form,  its  upper  wings 
being  clouded  and  barred  with  dark  and  light  grayish  brown,  while  the  under 
vings  are  lighter  colored. 

Whether  the  cotton  caterpillar  feeds  upon  any  other  plants  or  not  I  am  una- 
ble to  say,  never  having  found  it  eating  anything  but  cotton,  and  even  when 
seen  on  weeds  in  cotton  fields  the  Worm  has  merely  wandered  away  to  find  some 
askable  locality  in  which  to  spin  its  cocoon.  Several  cotton  worms,  kept  for 
the  purpose  of  experiment,  constantly  refused  to  eat  anything  but  cotton,  although 
supplied  daily  with  fresh  leav.es  of  all  the  weeds  or  plants  in  the  neighborhood, 
and  several  actually  starved  to  death  rather  than  touch  anything  but  cotton  as 
a  food. 

The  caterpillars  appear  more  or  less,  almost  every  season,  in  some  of  the  more 
soBthern  Florida  plantations,  sometimes  in  a  very  sudden  and  unaccountable 
■anner.  Mr.  E.  Richards,  of  Cedar  Keys,  wrote  a  very  interesting  letter  some 
jean  ago  to  the  Department,  which  appeared  to  prove  that  the  moth  is  exceedingly 
migratory  in  its  habits  and  capable  of  flying  great  distances ;  as  in  many  places 
tdieie  they  have  suddenly  appeared  in  great  numbers  there  has  been  no  method 
ef  accounting  for  their  presence  excepting  that  the  worms  had  previously  sub- 
'  n1  on  some  other  wild  plant  or  weed,  and  left  their  original  food  for  the  cot- 
,  which  was  more  nutritious  or  congenial  to  their  taste,  or  that  the  moth  had 
1  from  a  great  distance.     Mr.  Richards,  in  his  letter,  says : 


Ha  mat  of  July,  1845,  these  caterpillars  made  their  appearance  in  a  small  field  of  three 
acmur  acres  of  sea-island  cotton  planted  on  Way  Key,  an  experiment  to  see  if  cotton  could 
ast  to  advantageously  cultivated  on  the  keys,  no  other  cotton  having  been  previously 
jtaoted  within  80  miles  of  them,  but  the  whole  crop  was  destroyed.  The  caterpillars  at  the 
aaata  time  were  destroying  the  cotton  in  the  interior  of  the  country. 

As  far  as  the  habits  of  the  cotton  caterpillars  are  known,  whenever  they 
lot*  appeared  in  Georgia  or  South  Carolina  they  almost  invariably  came  from 
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tbo  southward,  and  committed  great  ravages  some  20  or  30  miles  off,  a  fortnight 
or  three  weeks  before  making  their  appearance  in  the  localities  named.  The 
second  and  third  broods  of  moths  still  travelling  further  north,  spread  destruction 
and  devastation  wherever  they  deposited  their  eggs,  until  providentially  killed 
by  the  frost.  If  this  theory  of  their  northward  migration  is  correct,  it  would  be 
well  for  the  planters  to  give  a  small  reward  to  the  discoverer  of  the  first  cotton 
caterpillars  in  their  neighborhood,  and  then  combine  to  turn  their  hands  en  masse 
on  the  infested  plantation,  to  crush,  bum,  and  destroy  the  insect  in  all  its  forms,  as 
worm,  chrysalis  in  cocoon,  or  fly,  even  if  they  have  to  burn  the  field  to  get  rid  of 
them,  and  to  pay  the  proprietor  for  the  damage  done ;  for  they  may  rest  assured  that 
if  allowed  to  become  moths,  and  multiply  without  any  effort  being  made  to  destroy 
them,  the  flies  will  undoubtedly  migrate  to  all  the  neighboring  plantations,  and 
their  own  crops  will  eventually  be  destroyed  among  the  rest.  Many  remedies 
have  been  proposed  for  their  extermination.  Fires  built  at  twilight  in  and  near 
cotton  fields  would  doubtless  burn  up  a  great  many  moths,  yet  it  is  very  ques- 
tionable if  these  fires  will  not  also  attract  moths  from  other  plantations,  which 
escaping  the  fire  will  found  new  colonies,  when  they  otherwise  might  have 
been  content  to  remain  where  they  were  as.  long  as  there  was  any  cotton  foliage 
left  for  their  progeny  to  devour.  Large  shallow  plates  or  dishes  filled  with 
molasses  or  sirup  with  Vinegar,  or  some  strong  aromatic  substance,  have  been 
used  in  dry  weather  on  a  small  scale  with  success,  especially  when  the  moth 
makes  its  first  appearance,  as,  being  attracted  by  the  sweet  scent,  they  crowd 
into  the  plate  and  axe  drowned.  Perhaps  if  a  preparation  of  arsenic  or  some 
tasteless  poison  were  mixed  with  the  sirup  it  would  answer  better,  as  doubtless 
most  of  the  moths  visiting  the  plate,  after  satisfying  their  appetite,  escape  being 
caught  by  the  viscid  substance  and  fly  off  to  the  neighboring  plants.  Hard 
wood  boards  or  shingles  thickly  coated  on  one  side  with  the  poisoned  prepara- 
tion might  be  used  as  a  substitute  for  the  plates,  but  in  this  case  the  boards 
should  either  be  placed  under  temporary  shelter,  or  in  a  slanting  position  with 
the  prepared  side  underneath,  so  that  heavy  rains  could  not  wash  off  the  poi- 
soned mixture.  Sirup  and  rum  painted  or  smeared  on  the  trunks  of  trees  are 
extensively  used  by  continental  entomologists  to  attract  the  night-flying  moths. 

If  poison,  however,  in  any  shape  is  used  for  exterminating  noxious  insects,  the 
hands  working  on  the  plantation  should  be'warned  of  it,  otherwise  many  of  the 
young  negroes  might  mysteriously  disappear  with  the  moths,  and  it  should  on  no 
account  whatever  be  used  where  there  are  bee-hives  in  the  neighborhood.  This 
poisoning  process  has  nevertheless  been  found  to  answer  very  well  in  Maryland 
and  Virginia,  where  tobacco  is  the  staple  crop.  The  sweetened  poison  being 
dropped  into  the  flower  of  the  Jamestown  weed  (Stramonium J  or  the  tobacco 
blossoms  themselves  after  having  been  cut  from  the  plant,  the  moth  is  attracted 
by  the  flower  and  perfume  in  the  early  twilight,  inserts  its  large  flexible  trunk, 
and  after  imbibing  the  poison  dies  before  having  time  to  deposit  its  eggs.  I  first 
proposed  this  plan  in  a  paper  read  before  the  United  States  Agricultural  Society, 
12  or  14  years  ago,  and  it  has  been  practiced  with  decided  success  in  Florida  by 
the  planters  of  tobacco.  A  machine  on  wheels  for  ejecting  vapor  or  steam  of  cer- 
tain ingredients  on  the  plants  infested  by  the  caterpillar,  has  been  mentioned 
by  some  of  our  correspondents  as  killing  the  insects  without  injuring  the  plants, 
but  not  having  had  either  reliable  or  ocular  demonstration  of  its  utility  it  is 
merely  referred  to  without  comment,  excepting  that  on  an  extended  scale  the 
plan  appears  impracticable,  as  the  machine  itself  would  injure  the  plants,  and 
anything  that  would  kill  the  caterpillars  at  once  would  probably  also  kill  or  scorch 
the  foliage. 

The  eggs  of  the  cotton  moth  are  frequently  destroyed  by  several  species  of 
small  ants,  which  are  said  to  bite  the  egg  open  when  just  deposited  and  to 
abstract  the  substance.  Many  caterpillars,  especially  if  weak  or  somewhat*  dis- 
abled, fall  victims  to  the  voracity  of  the  restless  myriads  of  ants  always  abound 
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ing  in  the  fields,  and  feeding  upon  the  honey  dew  secreted  by  the  cotton  louse 
w  aphis,  and  the  bodies  of  such  other  insects  as  they  can  overcome.  The  cot- 
ton caterpillar  is  also  destroyed  by  a  small  yellow  and  black  banded  ichneumon 
fly,  which  deposits  its  eggs  in  the  worm.  This  egg  hatching  produces  a  footless 
grab,  which  feeds  in  the  body  of  the  caterpillar,  at  first  avoiding  all  the  vital 
parts  and  devouring  merely  the  fatty  matter,  leaving  the  larva  with  strength  to 
spin  its  cocoon  and  change  into  the  chrysalis,  with  its  internal  foe  still  in  its 
body.  The  grub^hen,  after  devouring  the  remainder  of  the  interior,  changes' 
into  a  pupa  and  finally  emerges  from  the  dried  chrysalis'  skin  as  a  full-formed 
four-winged  fly,  somewhat  resembling  a  very  diminutive  wasp. 

Mr.  S.  8.  French,  of  Greenville,  Mis- 
asappi,  and  other  planters,  have  for- 
warded to  the  Department  stalks  of  cotton 
injured  by  a  u large  green  grasshopper"! 
which  last  year  made  its  appearance  on 
their  plantations  for  the  first  time,  and  injured  the  cotton  plants  by  piercing  the  stalk, 
and  depositing  its  eggs  in  the  pith.  This  insect  has  not  hitherto  been  noticed  on 
the  cotton,  and  is  not  mentioned  in  any  work  on  cotton  or  cotton  insects.  The 
injured  stalks  sent  were  preserved  all  winter,  and  the  eggs  hatched  out  in  June  and 
July.  The  insect  appears  to  be  a  species  of  grasshopper,  (probably  OrchtlimumJ 
bot  is  yet  much  too  young  and  undeveloped  to  show  to  what  particular  species  it 
belongs.  These  stalks  are  injured  much  in  the  same  manner  as  those  of  fruit 
ad  forest  trees  when  pierced  by  the  17-year  locust,  excepting  that  merely 
two  long,  grayish  eggs  are  deposited  in  each  fissure  or  hole  in  the  stalk.  It 
was  not  stated  in  the  letter  whether  the  full-grown  insects  injured  the  foliage  of 
the  cotton  or  not,  but  the  young,  which  are  now  in  confinement,  feed  greedily 
open  flowers  or  leaves  of  common  red  clover.  They,  indeed,  are  so  voracious 
a  to  eat  the  eggs  of  their  own  species,  when  exposed  by  splitting  the  stalk,  andv 
their  younger  relations  when  first  hatched  and  too  feeble  to  get  out  of  the  way. 

While  on  the  subject  of  cotton  and 
He  enemies,  although  not  strictly  be- 
longing to  an  entomological  report,  it 
rignt  be  as  well  to  mention  that  when 
I  was  in  Eastern  Mississippi,  some 
leara  ago,  much  complaint  was  made " 
vf  the  planters  about  the  fresh  water 
catfish  destroying  their  young  cot- 
toa  by  nipping  off  the  plants  below 
the  seed  leaves,  and  then  carrying 
them  into  their  holes  to  eat.  The 
Mowing  interesting  communication  on  this  subject  has  been  received  by  the 
department  from  Mr.  N.  B.  Jones,  of  Oak  Grove,  Mississippi : 

fince  the  year  1833 1  have  known  and  closely  observed  the  innovations  of  this  little  depro- 
totor.  My  first  acquaintance  with  it  was  in  the  above-named  year,  in  Lowades  county, 
MriniHi  where  great  havoc  was  committed  by  it  in  the  post  oak  prairie  lands.  Its  mode 
<  firing  resembles  that  of  the  crab,  subsisting:  mostly  upon  putrid  animal  matter,  worms, 
BNds,  &c  In  the  mulatto  clay  and  sandy  soils,  crawfish  inhabit  creeks,  branches,  bogs, 
•J  aarahy  places.  In  such  soils  they  seldom,  if  ever,  injure  or  trouble  vegetation.  It  is 
jtfofime  lands  of  Alabama  and  Mississippi,  a  belt  of  country  extending  from  Houston, 
Vhristtppi,  beyond  Montgomery,  Alabama,  rrorn  60  to  80  miles  wide,  the  soil  being  black 
■■tgnviBy,  in  many  places  resembling  coffee  grounds.  Underneath  the  whole  of  this  belt 
net  left,  grayish  rock,  in  some  places  exposed  to  the  surface,  while  in  other  places  it  is 
•W 3D  feet  to  it.  It  is  in  this  belt  of  rotten  limestone  country  (so  called)  that  the  crawfish 
■ft  detractive  to  corn  and  cotton,  from  the  time  it  appears  above  ground  until  the  plant 
QM  hey  end  their  reach,  or  the  stalk  becomes  too  hard  for  their  pincers.    This  only  hap- 

Ctvfeen  the  springs  are  more  rainy  and  water  more  abundant  than  usual,  and  some  locali- 
.  •#  injured  10  to  20  fold  more  than  others  on  the  same  section  of  land.  These  crawfish 
►f  eight  feet,  piling  the  mud  six  or  eight  inches  high  around  their  holes, 
water  long  after  the  rains  have  ceased  to  fall.    Many  thousands  were 
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killed  by  torchlight  with  sticks,  on  damp,  drizzly  nights,  near  the  Alabama  river,  from  which 
much  benefit  to  crops  resulted. 

Should  these  crawfish  increase  so  as  to  become  a.  great  nuisance  to  the  plant- 
ers, they  might  readily  be  exterminated  by  dropping  small  pieces  of  semi-putrid 
flesh  or  fish,  with  strychnine,  into  their  holes,  where  poultry  or  domestic  animals 
could  not  reach. 

Many  complaints  have  been  made  about 
the  elms  in  cities  being  octroyed  by  a  small 
worm,  where  the  trees  have  been  planted  in 
the  streets  for  shade  and  ornament  and  have 
attained  a  considerable  size.  I  will  here  give 
a  condensed  history  of  the  beetle  and  its 
habits :  This  insect  is  generally  known  as 
the  elm-tree  beetle,  (Gateruca  calmaricnsisj 
and  is  a  small,  striped  beetle,  somewhat  resembling  the  throe-lined  leaf  or  striped 
cucumber  beetle,  but  much  smaller,  and  of  a  dull,  yellowish-gray  color,  with  only 
one  dark  line  and  spot  on  each  wing  case.  This  insect  deposits  i  ts  eggs  in  clusters 
upon  the  leaves,the  worms  or  larvae  from  which  are  hatched  out  in  a  few  days,  and 
immediately  commence  to  feed  upon  tno  parenchyma  or  soft  pulpy  substance  of  the 
leaf^  at  first  making  merely  small  blotches,  but  eventually,  as  they  increase  in  size, 
destroying  the  whole  leaf,  leaving  only  the  harder  part,  such  as  the  mid-ribs  and 
network  of  veins,  untouched,  thus  causing  the  leaves  to  turn  brown  and  wither, 
until  the  whole  tree  assumes  the  appearance  of  having  been  scorched  by  fire. 
These  worms,  when  fully  grown  and  ready  to  change  into  pupae,  not  being  able- to 
descend  by  means  of  a  silken  thread,  like  the  real  caterpillars,  crawl  down  the 
trunk  to  the  ground,  and,  soon  casting  their  larva  skin,  change  into  pupae  on  or 
near  the  surface  of  the  earth,  at  the  foot  of  the  tree  they  have  despoiled.  Some 
of  the  worms,  however,  conceal  themselves*  in  fissures  of  the  bark,  where  they 
undergo  their  transformation  into  the  perfect  beetle.  These  last,  however,  are 
few,  and  bear  no  comparison  with  the  multitudes  of  pupae  which  will  be  found 
on  the  damp  ground,  motionless,  helpless,  and  appearing  like  grains  of  wheat 
accidentally  fallen  near  the  tree.  >  After  becoming  pupae,  in  a  few  days  the  skin 
of  the  back  splits  open,  and  the  perfect  insect  crawls  forth,  furnished  with  wings, 
by  means  of  which  it  is  enabled  to  fly. to  other  trees  and  deposit  its  eggs,  thus 
spreading  the  nuisance  to  every  elm  in  the  neighborhood;  or  it  may  ascend 
the  same  tree  and  lay  the  eggs  for  a  second  generation,  which  destroys  the  second 
crop  of  leaves,  frequently  so  enfeebling  the  already  exhausted  tree  that  it  is 
unable  to  recover,  and  eventually  perishes.  If  the  trees  are  examined  daily 
when  the  worms  first  appear  on  the  foliage,  which  may  be  known  by  the  leaves 
exhibiting  a  somewhat  .blotched  appearance,  it  will  be  found  that  in  the  course  of 
two  or  thret  weeks  multitudes  of  worms  have  left  the  leaves,  and  are  slowly 
descending  the  trunk  for  the  purpose  of  undergoing  their  final  transformation  on 
the  earth,  under  stones  or  moss,  near  the  collar  of  the  tree,  and  in  two  or  three 
days  the  pupae  may  be  killed  by  crushing  under  foot,  when  lying  heaped  up 
and  incapable  of  locomotion.  This  is  the  best  time  to  destroy  them,  as  the 
worms  are  scattered  over  the  whole  tree,  and  the  perfect  insect  is  much  too  nim- 
ble to  allow  itself  to  be  caught.  Were  the  base  of  each  tree  encased  in  a  low, 
open  box,  about  a  foot  or  18  inches  in  height,  placed  at  the  same  distance  from 
the  main  trunk,  having  its  lower  part  sunk  four  or  five  inches  below  the  surface 
of  the  6oil,  the  top  capped  with  strips  of  bright  tin,  sloping  inwards,  and  pro- 
jecting on  both  sides  like  the  eaves  of  a  house,  and  the  upper  half  of  the  inside 
boards  painted  every  morning  with  coal  tar  or  some  other  viscid  substance,  the 
larvae  could  not  crawl  out  or  over  it,  the  helpless  and  motionless  pupae  would 
bo  found  collected  in  heaps  within  the  enclosure,  and  could  be  killed  by  thou- 
sands without  much  trouble.  It  might  be  advisable  to  cover  tho  ground  inside 
with  cement  or  mortar,  so  that  the  worms  could  not  possibly  burrow  underneath 
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the  board  fence  and  escape.  The  same  box  might  also  succeed  in  keeping  the 
female  of  the  canker  worm  from  ascending  the  fruit  trees  to  deposit  her  eggs, 
but  in  that  case  coal  tar  should  be  put  on  the  outside  of  the  box,  as  these  insects 
want  to  crawl  inside  in  order  to  climb  up  the  trunk,  instead  of  descending  and 
then  scattering  themselves  over  the  surface  of  the  ground,  like  the  elm-tree 
beetle.  Snch  temporary  boxes  might  be  made  so  as  to  be  removed  when  not 
required,  and  put  into  some  safe  place  to  be  used  another  season.  If  station- 
ary, the  same  tin  gutters  now  so  extensively  used  in  the  northern  States  to 
obstruct  the  canker  worm,  and  usually  placed  around  the  tree  itself,  could  be  put 
around  the  box  at  some  distance  from  the  tree,  and  so  prevent  the  oil,  tar,  or 
whatever  is  in  them  from  being  spilled  and  injuring  the  bark,  and  at  the  samo 
time  answer  the  purpose  just  as  well,  in  preventing  the  wingless  female  from 
ascending  the  trunk  to  deposit  her  eggs. 

The  western  potato  beetle,  Colorado  bug,  or  ten-lined  spearman,  has  been  very 
injurious  to  the  potato  crops  during  the  last  few  years  in  the  western  States.  It 
appears  to  be  rapidly  spreading  towards  the  east,  the  rate  of  progress  eastward 
asnmed  to  be  about  fifty  miles  a  year.  The  Practical  Entomologist,  a  very  val- 
uable monthly  journal,  formerly  published  by  the  Entomological  Society,  of 
Philadelphia,  but  now  unfortunately  discontinued  for  want  of  sufficient  patronage 
from  the  very  farmers  to  whose  interests  it  was  entirely  devoted,  contains  many 
ffitoresting  articles  on  this  insect,  in  one  of  which  Dr.  Walsh  calculates  that 
day  may  reach  the  Atlantic  coast  by  the  year  1880. 
The  habits  of  the  western  potato  beetle,  Daryphora 
(Ktygramrna,  Chevr.,  of  Melsheimer's  catalogue)  decim 
HmtOj  are  as  follows:  The  eggs  are  deposited  by  the 
female,  to  the  number  of  about  seven  hundred,  (accord- 
ing to  Dr.  Henry  Schirmer,  in  the  Practical  Entomolo- 
gy) at  intervals  during  forty  days,  on  the  leaves  of  the 
potato,  in  somewhat  regularly  arranged  loose  clusters. 
After  the  lapse  of  about  six  days  they  hatoh  into  larvae, 
ifceh  feed  upon  the  foliage  of  the  plant  about  seventeen 
days;  they  then  descend  to  the  ground,  where  they 
cfcaage  into  pupae  at  the  surface  of  the  earth.  The 
pom  beetle  appears  about  10  to  14  days  after  the  papas 
B  fatted,  begins  to  pair  in  about  seven  days,  and  on 
tb  fourteenth  day  commences  to  deposit  her  eggs,  thus  requiring  about  60  days 
^■isgg *o  *gg  again.  This  period  may,  however,  vary  somewhat  according  to 
testate  of  the  weather,  and  the  abundance  or  paucity  of  food  when  in  the  larva 
data.  There  is  another  insect  almost  exactly  similar  in  color,  size,  and  form  to 
dfenotato  beetle,  found  in  the  middle  and  southern  States,  which  is  mentioned 
a  Mfeheimer's  catalogue  as  a  synonym  under  the  name  of  Doryphora  (Poly- 
ftmma)  juncto,  Germ.  This  insect  merely  differs  from  the  decim  lineata  by 
fcMfag  the -second  and  third  stripes  always  united  behind,  and  the  edges  of  all 
tat  stripes  with  a  single  row  of  punctures ;  the  legs  also  have  a  black  spot  in 
|b  nraile  of  all  the  thighs.  This  insect  (the  D.  juncta)  I  found  and  raised 
itfhmth  Carolina  upon  the  horse  nettle  (Solatium  Carolinense)  and 
A*  Department  has  received  several  specimens  from  Montgomery, 
Akkana,  where  they  fed  upon  potatoes  and  egg  plants,  being  re- 
pM  m  especially  injurious  to  the  latter.  The  larvae  of  the 
Afei  Umatu  are  destroyed  by  a  plant-bug,  Harpactor  cmctus,  and 
i  of  the  same  order.  Dr.  Benjamin  Norris,  of  Pittsfield, 
r  found  a  species  of  ground  beetle,  Lcbia  grandis,  feeding 
ly  upon  the  larvae  in  a  potato  field  in  that  neighborhood. 

i  of  this  comparatively  rare  insect  were  taken  by  him  in  the 

■Wrtafity,  and  always  preying  upon  the  grubs  of  the  potato  beetle, 
MaWtabnetionef  which  many  plans  have  been  suggested.  Mr.  J. 
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S.  Little,  of  Rei,  Ripley  comity,  Indiana,  in  a  communication  to  the  Department 
states  that, "  Driving  them  out  of  the  field  with  twigs  or  branches,  and  an  application 
of  lime  and  ashes,  were  both  tried,  but  with  no  success."  He  then  used  "  sawdust 
saturated  with  coal  oil,  in  the  proportion  of  half  a  gallon  of  the  coal  oil  to  a 
bushel  of  sawdust,  sowing  it  broadcast  among  the  plants.  This  drove  the  insects 
away  for  a  day  or  two,  but  they  soon  returned,  and  were  as  injurious  as  ever." 
This  remedy,  however,  oven  if  successful,  would  be  rather  expensive  in  A  large 
field.  Another  remedy  he  proposes  is  "  a  weak  lime  sprinkled  over  the  plants 
between  sundown  and  dark,  three  applications  to  be  made  at  different  times,71 
and  adds  in  a  postscript,  "  this  remedy  was  tried  in  the  year  1867,  and  proved 
effectual ."  If  brine  is  used,  however,  great  care  should  be  taken 
not  to  have  it  too  strong  or  too  much  of  it,  else  the  remedy  would 
be  as  bad  as  the  disease,  and  both  potato  beetles  and  plants 
would  be  killed  at  the  same  time.  In  this  letter  he  merely  usee 
the  common  name  u  potato  bug,"  and  leaves  us  in  doubt  whether 
it  is  the  old  eastern  blister  fly,  or  the  new  western  pest  he  alludes 
to.*  However,  the  same  remedies  would  be  applicable  to  both 
these  insects.  Straw  placed  loosely  over  the  plants  will  protect 
them  somewhat  from  the  insect,  but  would  cost  too  much  when 
spread  over  a  large  field.  If  the  larvae  and  perfect  beetles  are 
beaten  off  the  plants  into  pans,  as  is  frequently  done,  it  would  be 
advantageous  to  have  the  vessels,  which  arc  to  receive  them  when  they  fall  from 
the  plants,  made  of  smooth  tin,  shaped  somewhat  like  a  spittoon  but  much  deeper, 
with  the  slope  inwards  to  the  central-  hole  in  the  top,  or  a  much  greater  inclina- 
tion so  that  the  insects  would  readily  slide  down  and  fall  into  the  main  case, 

where,  once  in,  they  could  not  possibly  escape 
This  top  might  also.be  made  much  larger,  and 
shallow,  funnel-shaped,  if  desired,  to  cover  more 
space,  and  be  attached  to  a  bag.  The  same  ves- 
sels might  be  used  for  the  rose  beetle  and  other 
insects  which  fall  to  the  ground  when  disturbed.  . 
Where  open-mouth  bags  or  sweeping  nets  are 
used  to  sweep  them  off  the  foliage,  this  plan 
might  be  modified  by  using  a  not  or  bag  some- 
what like  the  fish  baskets  in  rivers  and  creeks — 
that  is,  with  a  double  net  or  bag  attached  to  a  hoop,  the  outer  one  being  very 
long,  conical,  and  with  an  opening  at  the  lower  end,  which  can  be  closed  by  means 
of  a  string,  and  through  which  the  insects  captured  can  be  Bhakcn  into  hot  water ; 
the  inner  net  to  be  also  conical  but  shallower,  with  a  smooth  round  hole  in  the 
centre  through  which  the  beetles  are  swept  when  the  net  is  forced  over  or  under 
the  plants.  This  orifice  might  be  made  of  tin  and  closed  with  a  cork  when  the 
net  is  nearly  fhll,  or  when  not  in  use.  Such  a  net  could  be  made  of  any  size  or 
shape,  and  would  undoubtedly  be  of  much  utility,  as  the  insects,  once  swept  into 
the  inner  part,  could  not  possibly  escapo,  as  is  frequently  the  case  when  open- 
mouthed  sweeping  nets  are  used.  The  ring  of  the  net  by  which  the  mouth  is 
kept  open  can  readily  be  made  of  common  telegraph  wire ;  any  straight  and 
strong  stick  will  answer  for  a  handle,  and  the  bags  may  be  made  of  canvas  or 
strong  muslin.  The  edges  of  the  hoop  to  which  the  net  is  fastened  ought  to 
be  protected  by  a  covering  of  leather  or  some  such  material,  as  the  muslin  is 
subject  to  be  worn  away  by  friction  when  beating  the  plants.  Powdered  helle- 
bore is  reported  to  have  been  used  with  effect  as  a  means  of  destroying  both  the 
Colorado  potato  bug  and  the  gooseberry  or  currant  worms,  if  dusted  over  and 
under  tho  foliage  when  the  plants  are  wet  with  dew.  Hellebore,  however,  is  a 
somewhat  dangerous  remedy,  on  account  of  its  poisonous  qualities.     §oot  also 

*  Since  writing  the  above,  specimens  of  the  insects  spoken  of  by  Mr.  Little  as  the  "  Col- 
orado bug"  have  reached  the  Department,  and  prove  to  be  merely  varieties  of  tho  Cantharis, 
or  potato  Dug  of  the  eastern  States. 
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has  been  used  with  good  effect.  Some  of  tho  agricultural  papers  recommend 
knocking  the  insects  off  the  plants  between  the  rows  and  theu  burying  them  br 
means  of  the  plough  when  working  the  ground  the  second  time.  Tho  Colorado 
bng  or  ten-lined  spearman  is  reported  to  have  produced  poisonous  effects  on 
several  persons  who  handled  them  incautiously  with  naked  hands,  somewhat  in 
the  same  manner  as  the  eastern  potato  cantJtaris  or  blister  fly. 

In  the  Prairie  Farmer,  vol.  19,  p.  51,  a  correspondent  states  that  Dr.  Walsh 
estimated  that  the  damage  done  bv  this  insect,  in  the  northwest  alone,  amounted 
to  $1,750,000. 

The  Department  has  received  many  communications  on  tho  subject  of  i  he 
western  locust,  or  hateful  grasshopper  of  Dr.  Walsh,  and  the  ravages  committed 
by  them  in  the  western  States.  These  insects  appear  in  vast  armies,  devouring 
every  green  thing,  like  tho  locusts  mentioned  in  tho  Scriptures,  and  which  may*bo 
reckoned  yet  among  the  plagues  of  the  eastern  States.  Several  packages  of  their 
eggs,  forwarded  to  tho  Department,  hatched  out  early  in  March,  but  the  young 
insects  all  perished  for  the  want  of  a  suitable  place  in  which  to  preserve  thorn. 
From  correspondents  we  learn  much  of  their  habits  and  will  condense  that  informa- 
tion as  much  as  possible.  Tho  female  locust,  in  tho  autumn,  deposits  her  eggs  in 
small  holes  or  cells  made  in  the  earth  by  means  of  her  ovipositor.  Most  of 
ihese  eggs  remain  all  winter  uninjured  by  tho  frost,  and  hatch  the  following 
spring,  earlier  or  later  according  to  tho  influences  of  climate.  Cold  rains  in  tho 
spring,  however,  are  said  to  destroy  the  young  insects.  Tho  grasshoppers  when 
first  hatched  exactly  resemble  tho  old  insects  in  form,  with  tho  exception  that 
they  have  no  wings  or  wing  cases.  Rudimentary  wings  and  wing  cases  are 
developed  when  they  cast  their  skins,  but  they  are  as  yet  perfectly  incapable  of 
flight,  and  can  merely  walk  or  jump  from  plant  to  plant;  and  it  is  only  when 
they  have  shed  their  skins  for  the  last  time  that  they  acquire  fully  developed 
wings  and  are  capable  of  any  flight  whatsoever.  This  insect,  from  the  egg  to 
die  perfect  state,  is  injurious,  devouring  almost  any  vegetable  substance,  (sor- 
gfcnm  and  osage  orange  alone  being  excepted  by  some  of  our  correspondents;) 
sad  is  most  easily  destroyed  by  wholesale  when  young  and  unable  to  fly,  as 
the  perfect  insect  when  disturbed  can  readily  escapo  by  a  rapid  and  prolonged 
flight  When  young  they  feed  near  the  place  where  they  were  hatched,  and  upon 
whatever  vegetation  is  growing  in  tho  vicinity.  When  fully  grown,  with  perfect 
wings,  they  collect  together,  pair,  and  emigrate  in  countless  myriads  to  other 
places  in  search  of  food  and  proper  places  in  which  to  deposit  their  eggs  for 
the  next  year's  crop,  after  doing  which  they  soon  die  and  disappear.  In  the 
tactical  Entomologist,  Dr.  Walsh  states  that  he  does  not  think  the  hateful 
ganhopper  will  ever  cross  the  Mississippi  to  pass  onward  to  the  eastern  States, 
ad  recommends  the  authorities  to  offer  a  bounty  for  every  bushel  of  eggs. 

The  western  grasshopper  (Oahptenus  spreta)  differs  from  its  eastern  relative, 
the  red- legged  locust  of  Harris,  (Caloptcnus  femur  rubrum,)  merely  by  having 
the  wings  much  more  elongated  so  as  to  bo 
adapted  for  long  flights.  In  habits  they 
0»  much  alike,  as  Harris  states  that  the  red- 
bgged  locust  feeds  on  grass,  leaves,  and  veg- 
etables, and  is  also  migratory.  The  red- 
lagged  locust,  in  certain  seasons,  collects  in 
gnat  numbers,  and  some  years  ago,  in  certain  parts  of  New  York,  did  consid- 
eabta  damage,  especially  to  garden  vegetables,  not  sparing  even  unripe  rod  pep- 
pea.  A  planter  in  Texas-,  as  a  remedy  for  the  western  locust  or  grasshopper, 
Wmi lends  that — 

A*  soon  as  the  grasshopper  has  laid  its  eggs  the  planters  plough  their  fields  and  turn 
Aa  sofl  orer  so  that  the  eggs  will  be  buried  under  a  layer  of  earth,  which  will  crush  them 
•i  tbo*  destroy  the  spring  crop  of  grasshoppers.    This  experiment  has  been  made  in  small 

of  ground  where  myriads  of  eggs  were  deposited,  and  not  a  grasshopper  camo  from 

■  ~*~e  layer  of  soil  that  covered  the  eggs. 
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"  A  correspondent,  Mr%  John  Gardner,  of  Gardncrsville,  Utah,  writes : 

The  people  turn  out  en  mas*e,  spread  straw  where  the  grasshoppers  are  thickest,  and  set 
it  on  fire.  Some  dig  ditches  and  turn  the  water  in,  and  so  destroy  bushels  of  the  little  things 
when  they  are  young  and  helpless. 

Mr.  Louis  Elrod,  Nebraska,  writes : 

We  fear  we  shall  not  have  the  pleasure  of  reaping  where  we  have  sowed,  in  consequence 
of  the  egp  deposited  by  the  grasshoppers  last  talL  The  scopo  of  country  in  which  they 
are  dopoaited  extends  from  far  up  the  Platte  and  Missouri  rivers  down  to  nearly  the  centre  of 
Kansas. 

Syr-*      It  would  take  too  much  space  hero  to  enumerate  all  the  let- 
^-^   tcrs  received  about  the  ravages  of  this  insect;  notices  of  them 


have  already  appeared  in  the  monthly  report  of  the  Department 
of  Agriculture.  I  will,  however,  make  one  more  extract  from  a 
correspondent,  Mr.  Oscar  J.  Strong,  Pocahontas  county,  Iowa,  who  6ent  a  pack- 
age containing  two  flies  (Tachina  or  Sarcophaga)  closely  resembling  in  general 
appearance  the  common  house-fly,  but  larger,  of  a  gray  mottled  color,  with  the 
end  of  the  abdomen  reddish  brown,  and  very  bristly  or  hairy.     Mr.  Strong  say6 : 

This  fly  lives  in  the  larva  state  in  the  red-legged  locust.    After  it  consumes  the  interior  of 
the  locust  it  comes  out  a  footless  grub,  with  a  slim  head  and  a  dark  reddish  stripe  along  its 


hack.     It  immediately  goes  into  the  ground,  where  it  remains  in  the  pupa  state  sixteen  or 
seventeen  days,  and  then  assumes  the  perfect  or  imago  state.     This  species  of  fly  is  ma" " 
great  havoc  among  the  locusts,  which  havo  been  so  uncomfortably  plentiful  this  year. 


If  these  insects  destroy  the  red-legged  locusts,  there  is  very  little  doubt  but 
that  thoy  will  also  attack  its  near  relative,  the  hateful  grasshopper  of  the  west. 
This  letter  is  especially  interesting,  as  these  families  of  twe-winged  flies  have 
usually  hitherto  been  observed  to  attack  6oft-bodied  larvae  only,  as  caterpillars, 
etc,  and  I  have  found  the  larvae  of  the  hawk -moths,  such  as  the  tobacco  fly  and 
potato  worm,  especially  liable  to  be  destroyed  by  them.  The  female  fly 
deposits  her  eggs  on  one  of  the  first  three  segments  of  the  body  of  the  caterpillar, 
and  glues  them  to  the  skin  by  means  of  a  viscid  substance.  This  appears  to  be 
done  in  order  to  prevent  the  caterpillar  turning  its  head  around  to  bite  them  off 
with  its  jaws,  as  most  probably  it  would  do  were  the  eggs  deposited  lower  down 
the  body.  When  the  flies  are  hovering  round  its  head  or  in  the  act  of  deposit- 
ing the  eggs  the  worm  appears  to  be  exceedingly  uneasy,  constantly  moving  its 
head  and  foreparts  with  a  jerking  motion,  and  endeavoring  by  all  the  means  in 
its  power  to  reach  the  place  whore  the  eggs  are  with  its  jaws,  probably  instinct- 
ively recognizing  its  agile  foe  and  its  own  fate,  if  it  allows  the  fly  to  obtain  a  settle- 
ment and  the  cg£s  to  be  deposited.  Acting  upon  the  same  instinct,  in  the  case 
of  the  grasshopper,  the  fly  will  probably  lay  its  eggs  at  the  junction  of  the  head 
and  thorax,  or  near  the  abdomen,  where  the  young  larva  will  And  a  soft 
place  through  which  it  can  readily  penetrate  and  devour  the  insect.  When 
caterpillars  are  attacked,  the  young  footless  grubs  penetrate  the  body  imme- 
diately when  hatched,  and  feed  internally  upon  the  fatty  matter  until  nearly 
ready  to  change,  when  they  bore  their  way  out  through  the  skin  and  enter  the 
earth,  the  caterpillar  soon  perishing  from  exhaustion.  After  the  grub  has  buried 
itself,  its  body  contracts  so  as  to  form  an  oval  case,  the  outer  skin  hardens, 
turns  brown,  and  becomes  a  cocoon-like  hard  oval  ball,  inside  of  which  the  per- 
fect fly  is  ultimately  formed,  which,  when  ready  to  come  forth,  bursts  one  of  the 
ends  of  its  case,  emerging  into  the  outer  world  a  perfectly  formed  fly,  pairing 
in  the  course  of  a  few  Says,  and  depositing  its  eggs  on  other  caterpillars,  and  then 
dying.  These  flies,  although  exceedingly  beneficial  to  the  fanner,  are  especially 
anuoying  to*  the  entomologist  who  is  studying  the  changes  of  any  particularly 
injurious  caterpillar  sent  to  him  for  identification,  in  order  to  find  out  what  moth 
will  be  produced,  so  as  to  recognize  the  enemy  in  all  its  forms,  as  frequently  out 
of  four  larvae  only  one  perfect  moth  has  come  forth,  the  rest  producing  merely 
these  parasitio  flies.    The  caterpillars  infested  may,  however,  be  readily  known 
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by  examining  the  first  three  segments  of  the  body,  and  if  any  eggs  appear  glued 
to  its  surface  the  specimen  is  almost  certain  to  die  before  completing  its  changes. 
Besides  the  remedies  already  mentioned  for  destroying  the  eggs  of  the  western 
locust  or  grasshopper,  crushing  and  killing  the  young  insects  by  means  of  a  large 
roller,  has  been  spoken  of;  the  young  grasshopper,  however,  being  exceedingly 
agile,  many  doubtless  would  make  their  escape.  It  has  been  proposed  not  to 
burn  the  prairies  in  the  autumn  as  is  usually  the  practice,  but  to  defer  it  until 
spring,  when  the  young  grasshoppers  are  yet  wingless  and  the  grass  dry,  then 
to  set  fire  to  it  in  circles  as  much  as  possible,  so  that  tho  insects  cannot  escape 
from  the  ring  of  fire,  but  be  driven  by  the  heat  and  smoke  into  the  centre,  where 
they  will  eventually  perish  in  the  flames.  In  the  eastern  States,  where  the  red- 
legged  grasshopper  abounds,  the  nets  already  mentioned  could  be  used  with 
advantage,  and  if  the  insects  have  been  killed  by  immersion  in  boiling  water, 
they  could  be  given  as  food  to  poultry,  etc.,  kept  in  enclosures  where  they  cannot 
find  any  insects.  The  only  trouble  yet  found  with  this  net  is  that  it  sometimes 
collects  a  great  deal  of  rubbish,  such  as  leaves,  sticks,  etc.,  and  the  centre  open- 
ning  is  liable  to  become  cloggod  with  such  substances  if  not  examined  and  cleaned 
out  every  few  minutes. 

We  have  received  a  very  valuable  paper  from  Mr.  A.  Crocker,  of  Burlington, 
Kansas,  containing  a  list  of  the  birds  found  in  his  neighborhood  which  destroy 
the  locust  or  hateful  grasshopper ;  but,  however  interesting  to  the  naturalist,  it  is 
too  long  to  be  inserted  in  this  report,  and  merely  proves  that  immense  numbers 
are  destroyed  by  our  small  feathered  allies.  In  Maryland,  late  in  the  summer 
and  autumn,  numbers  of  dead  grasshoppers  have  been  observed  on  the  tops 
of  high  grass  or  weeds,  clinging  fast  to  the  plants,  with  their  feet  firmly  and 
stiffly  clasped  around  the  stems,  with  their  skins  and  inner  substance  perfectly 
dry  a»d  crisp.  On  being  cut  open  no  signs  of  parasitic  insects  were  found,  and 
the  insects  had  apparently  died  from  exhaustion .  G  rasshoppers  are  also  frequently 
found  covered  more  or  less  with  small  parasitic  red  mites,  which  appear  to  attach 
themselves  to  the  living  insect.  Many  grasshoppers  thus  infested  were  kept  for 
the  purpose  of  finding  out  whether  these  parasites  would  eventually  kill  tnem; 
but  they  lived  for  several  weeks,  apparently  healthy  and  as  vigorous  as  ever. 

As  tfie  17-year 
oic&d&fcicada 
septendecim,) 
otherwise  gener- 
ally known  by 
the  local  but  in- 
correct name  of 
locust,  have  ap- 
peared in  many 
places,  and  nu- 
merous inquiries 
have  been  made 
about  its  habits 

and  periodical  appearance,  at  stated  intervals  of  17  or  14  yearsin  immense  numbers, 
I  will  give  a  brief  history  of  the  insect  from  the  letters  of  correspondents  and  ray  own 
observations.  The  eggs  are  deposited,  to  the  number  of  6  to  18,  in  longitudinal 
fissures,  bored,  generally,  in  pairs  in  the  twigs  and  smaller  branches  of  forest  and 
fruit  trees,  by  means  of  the  saw  or  file-like  ovipositor  of  the  female.  Dr.  Harris 
states  that  15  or  20  6nch  fissures  are  made  by  one  insect.  The  eggs,  which  are  of 
a  yellowish  white  color,  and  of  long  tapering  form,  when  about  to  hatch  may  be 
known  by  having  two  black  dots  or  specks  at  one  end.  These,  probably,  are 
the  rudimentary  eyes  of  *  the  enclosed  larvae;  and  later,  or  just,  before  hatching, 
the  form  of  the  body  and  limbs  of  the  future  insect  may  be  traced  through  the 
semi-transparent  egg  envelope.     The  larvae  hatch  in  the  course  of  some  weeks, 
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according  to  the  heat  and  dampness  of  the  atmosphere,  moisture  probably  accel 
erating  the  process  considerably,  as  some  eggs  taken  out  of  a  branch  for  the  pur 
pose  of  experiment,  and  which  had  no  appearance  of  the  insect  through  the  egg- 
shell, but  with  the  two  before-mentioned  black  spots  slightly  developed,  when 
laid  upon  moistened  sand  and  paper  at  3  o'clock  one  day,  hatched  out  the  follow- 
ing morning  about  11,  while  the  eggs  remaining  in  the  branch  showed  no  symp- 
tom of  hatching.  The  larvfc,  wiien  liberated  from  the  egg-case,  present  the 
exact  appearance  of  tho  pupa^skins  left  on  the  bushes,  with  the  exception  of  the 
total  absence  of  tho  wing-cases;  and  they  are  furnished  with  perfect  legs,  the 
two  foremost  of  which  arc  formed  for  digging  or  burrowing.  This  fact  is  stated 
merely  as  it  lias  been  reported  that  the  larva  come  out  as  small  footless  grubs, 
and,  as  such,  feed  for  some  time  on  the  pith  of  the  branch  before  assuming  the 
cicada  form.  Tho  larvae,  when  just  hatched,  are  exceedingly  nimble,  running 
about  in  all  directions,  looking  very  much  like  the  minute  yellowish-white  larvae 
of  the  tcttigonia,  or  grape-leaf  hopper,  (also  miscalled  "thrips,")  with  the  excep- 
tion of  their  large,  crooked  fore-feet,  as  above  mentioned.  When  fairly  out  of  the 
egg-shell,  the  young  larvae  fall  from  the  branch  and  bury  themselves  in  the  earth. 
In  tho  larvae  state  they  are  said  to  feed  underground  upon  the  sap  from  the  roots 
of  trees,  shrubs,  and  grass;  but,  in  the  Prairie  Farmer  of  1851,  a  correspondent 
says  that  "the  larvae  obtains  its  food  (consisting  of  exudations  like  animal 
perspiration)  from  the  small  vegetable  radicles  winch  everywhere  pervade  the 
earth,  for  which  purpose  its  rostrum  or  snout  is  provided  with  three  exceed- 
ingly delicate  capillaries  or  hairs,  which  project  from  the  snout,  and  sweep  over 
the  surface,  gathering  the  minute  drops  of  moisture.  This  is  their  only  food,1* 
Other  naturalists  insist  that  the  larvae  insert  the  proboscis  itself  into  the 
roots  and  regale  themselves  with  the  extravasated  sap  which  naturally  follows 
the  wound;  and  Miss  Moms,  in  a  communication  to  the  Academy  of  Natural 
Science  in  Philadelphia,  even  accuses  them  of  causing  the  disease  called  the  yel- 
lows in  tho  peach  tree  by  their  constant  punctures  and  subsequent  drainage  of 
the  sap.  This  is  probably  an  erroneous  conjecture,  as  I  have  repeatedly  dug  up 
and  examined  peach  trees  dying  with  the  yellows,  but  could  never  discover  cicada 
larvae  on  or  near  the  roots.  After  burying  themselves  in  the  earth,  nothing  more 
is  seen  or  heard  of  the  "  ly-years'  locust,"  in  the  same  locality,  for  a  certain  period 
of  years,  excepting  occasionally,  when  deep  holes  are  dug  into  the  earth,  in 
making  cuts  for  railroads  and  digging  wells  or  cellars,  when  tho  larvae  are  acci- 
dentally disentombed  from  depths,  ranging  from  4  to  12  feet  under  the  surface 
of  the  earth,  and  duly  chronicled  in  tho  local  papers  among  the  extraordinary 
events.  The  pupae  differ  from  the  young  larvae  merely  by  having  the  rudimentary 
wings  and  wing-cases  fully  developed  on  each  side  of  the  body,  and,  when  ready 
to  cnange  into  perfect  cicadas,  gradually  ascend  and  remain  near  the  top  of  their 
burrows,  some  six  or  eight  inches  below  the  surface  of  the  soil,  for  a  few  days, 
apparently  taking  a  good  rest  after  the  hard  work  they  have  had  to  bore  their 
way  upwards.  Just  before  casting  their  last  skin  and  becoming  perfect  insects, 
the  pupae  crawl  out  of  their  holes,  climb  up  some  tree,  shrub,  or  fence,  cling  fast 
to  it  by  means  of  their  strong  hooked  claws,  and,  their  skin  splitting  open  on  the 
back,  the  perfect  cicada  creeps  out,  leaving  the  hardened  cast  skin  clinging  tc 
the  object  upon  which  it  had  undergone  its  last  change.  When  first  emerged 
from  the  pupa  skin,  the  body  of  the  insect  is  soft  and  of  a  pale  yellow  color ;  the 
perfect  wings  are  soon  developed,  and  the  insect  rests  supinely  for  some  time, 
until  it  acquires  its  natural  color  and  strength ;  it  then  makes  its  jarring  noise, 
miscalled  song,  which  is  merely  the  call  of  the  male,  flics  from  tree  to  tree,  pairs, 
and  the  femalo  lays  its  eggs  for  tho  next  H-years'  crop,  and  dies* 

A  curious  fact  was  observed  in  Maryland  at  the  latter  part  of  the  li  locust 
season."  Many  of  tho  males  were  seen  flying  about,  apparently  happy  and  lively, 
with  nearly  half  the  hinder  part  of  the  abdomen  entirely  gone,  as  if  broken  offy 
and  its  remaining  cavity  perfectly  hollow  or  partially  filled  with  a  very  fine  dry 


REPORT   OF   THE   ENTOMOLOGIST.  69 

powder.  During  their  perfect  stato  it  is  generally  supposed  that  the  cicadas 
do  comparatively  little  injury  to  vegetation,  as,  although  they  are  accused  of 
piercing  the  tender  bark  in  order  to  obtain  the  sap,  no  visible  injury  has  been 
known  to  result  from  such  puneturea,  excepting  the  exudation  of  a  small  quantity 
of  superabundant  juices ;  and  it  is  by  the  rough-edged  and  ragged  punctures  made 
by  the  ovipositor  of  the  female  that  the  great  injury  is  done,  especially  to  young 
bearing  fruit  trees,  as  the  branches  or  twigs  frequently  die  or  are  much  injured 
as  far  up  as  the  punctures  extend.  As  it  has  likewise  been  stated  that  the  instinct 
of  the  female  locust  teaches  her  to  cut  the  branch  just  below  the  punctures,  so 
as  to  cause  the  branch  to  fall  to  the  ground,  it  may  bo  proper  to  stato  that  out 
of  hundreds  of  branches  wounded  not  one  was  found  thus  cut,  excepting  when 
it  had  been  previously  done  by  one  of  the  long-horned  beetles,  or  some  other 
inaect  of  similar  habits,  and  that,  when  found  partially  broken  off,  the  breakage 
always  occurred  where  the  fissures  were  bored  deeper  than  usual  or  close  together, 
and  frequently  in  the  very  middle  of  a  row  of  eggs,  and  sometimes  near  the  end, 
10  that,  were  the  branch  even  to  fall  to  the  ground,  more  of  the  eggs  would 
remain  on  the  branch  adhering  to  the  tree  than  had  fallen. 

Beports,  also,  have  been  circulated  about  the  sting  of  the  locust  killing  per* 
soee,  their  eggs  in  fruit  poisoning  others,  and  hogs  dying  after  eating  them.  I 
kre  yet  to  receive  the  first  reliable  account  of  any  death,  or  even  injury,  result- 
ag  from  such  6tings.  Perhaps,  when  the  eggs  are  deposited,  the  female  may 
eject  some  liquid  serving  to  develop  the  eggf  but  when  handled  the  insect  exhibits 
no  inclination  to  use  her  ovipositor  as  a  weapon  either  of  offence  or  defence;  and, 
were  their  stings  as  fatal  as  represented,  it  is  really  marvellous  that  we  have  not 
beard  of  a  dreadful  mortality  this  year  among  children  living  in  the  country, 
who  carry  them  in  their  bosoms,  hands,  or  hats  with  perfect  impunity ;  but  pcr- 
wns  stung  by  any  large  insect  whatever  during  the  cicada  season,  after  having 
beard  of  tho  fatal  effect  of  such  a  sting,  would,  naturally  enough,  bo  in  too  great 
a  hurry  to  examine  their  assailant  very  minutely,  and,  no  doubt,  would  attribute 
tkeir  injury  to  the  much-dreaded  and  misnamed  "  locust." 

A  short  time  after  the  so-called  locust  season  many  insects  make  their  appear- 
ance which  are  capable  of  inflicting  very  dangerous  wounds,  such  as  the  saw- 
back  or  Beduvins  novenarius,  mentioned  in  a  former  report  It  is  also  a  well- 
known  fact  that  an  immense  hornet  (Stizus  speciosusj  is  in  the  habit  of  seizing 
tne  common  cicada  and  conveying  it  off  to  serve  as  food  for  its  young  larvae. 
Many  have  been  taken  this  year  in  the  very  act  of  dragging  the  locusts  to  their 
aeats,  after  having  stung  them  so  as  to  render  them  powerless  and  incapable  of  resist- 
ance. Tho  TV-shaped  dark  markings  on  the  wing  are  also  frequently  regarded 
aa  omens  foretelling  war,  want,  &c,  or  any  unfortunate  word  beginning  with  a 
W.  Why  may  it  not  as  well  signify  wonderful  wealth,  or  welfare  t  When  the 
akin  of  tho  perfect  insect  is  yet  soft  and  tender,  ants  have  been  seen  to  kill  them, 
tad  even  when  full  grown  they  arc  attacked  by  the  same  insects  at  the  tender 
pbee  between  the  head  and  thorax,  and  tho  head  is  frequently  completely  sev- 
«ed  from  tho  body.  1  have  seen  numbers  of  such  headless  bodies  lying  upon 
Joe  ground  swarming  with  small  brown  ants.  Dr:  Gidoon  B.  Smith,  of  Mary- 
land, devoted  much  of  his  time  to  studying  tho  habits  of  the  cicada,  and  was 
wnadered  the  tiest  authority  on  this  subject  in  the  middle  States.  In  his  man- 
aampt  unpublished  notes  he  says  the  insect  "  appeared  in  Maryland,  Pennsyl- 
vania, and  Delaware,  in  1766,  1783,  1800,  1817,  1834,  the  date  of  his  work, 
«d  then  afterwards  in  1851  and  1868;"  thus  establishing  their  regular  17  years' 
*Pr*anince  in  this  district.  Dr.  Smith,  however,  thinks  there  are  two  tribes, 
differing  only  from  each  other  in  tho  period  of  their  lives,  the  northern  being  17 
?eaw,  and  the  other  or  southern  tribe  requiring  only  13  years  in  which  they  per- 
son their  transformations.  Ho  states  likewise  that  "  it  has  no  mouth  or  other 
**ans  of  taking  food  than  three  small  hairs  in  its  snout,  which  in  feeding  are 
•"•end  out  over  the  surface  of  the  roots  or  leaves  of  trees,  and  these  collect  the 


70  AGRICULTURAL  REPORT. 

vegetable  juices  and  carry  them  by  capillary  attraction  to  the  stomach.  Li  Mary- 
land the  pupae  begin  to  leave  the  ground  about  the  20th  of  May,  the  greatest 
numbers  appealing  about  the  27th,  and  then  diminish  until  the  5th  of  June. 
The  15th  of  June  the  females  commence  depositing  eggs,  and  continue  to  do  so 
until  the  20th,  the  eggs  from  one  insect  being  about  400.  The  old  locusts  dis- 
appear about  th*  25th  of  June,  and  about  the  25th  of  July  the  eggs  begin  to 
hatch  and  the  young  larvae  to  enter  the  ground."  He  then  makes  a  remark 
totally  at  variance  with  the  generally  received  opinion  of  the  locust  larvae,  wan- 
dering at  great  depths  through  the  earth  in  search  of  roots,  upon  the  sap  of 
which  they  are  said  to  feed.  "  Having  made  its  way  into  the  earth,"  he  says, 
"  it  lives  during  the  remainder  of  the  season  in  the  vegetable  subsoil,  and  on  the 
approach  of  cold  weather  forms  around  itself  a  cocoon  or  shell  by  cementing  the 
particles  of  earth  togethor,  in  which  condition  the  locusts  are  often  dug  up  in 
gardening  and  excavating,  without  their  real  character  being  discovered.  Now 
comes  the  curious  part  of  this  extract,  which  says,  "the  next  season  it  opens 
one  end  of  its  cell  to  gain  access  to  the  small  roots  and  moist  earth,  but  does  not 
leave  the  cell,  and  thus  it  continues  from  season  to  season,  each  year  enlarging 
its  cell,  but  never  changing  its  locality  from  the  time  it  enters  the  earth  until 
the  time  it  emerges."  Were  this  really  the  case,  it  is  somewhat  singular  that  the 
larvae  are  not  more  frequently  turned  up  when  trenching  gardens,  or  when  using 
the  subsoil  plough.  The  generally  received  supposition  is  that  the  larvae 
descend  to  a  considerable  depth  in  the  earth,  and  far  below  the  reach  of  the 
plough  or  spade. 

The  males  alone  of  the  cicada  make  the  jarring  noise  popularly  supposed 
to  sound  like  the  word  Pharaoh,  the  females,  contrary  to  the  usual  habits  of 
the  sex,  being  perfectly  silent,  and  not  musically  inclined.  The  organs  of  the 
male  by  which  the  sound  is  produced  are  situated  on  the  back  under  the 
shoulders  of  the  hind  wings,  and  can  readily  be  seen  by  lifting  up  the  wings  and 
bending  the  body  downwards  so  as  to  expose  the  upper  part  of  the  abdomen. 
They  consist  of  two  whitish  membranes,  ridged  like  a  shell,  stretched  over  a 
cavity,  one  on  each  side  of  the  body.  Dr.  Smith  observes  that  "a  curious 
effect  is  produced  on  the  eggs  of  poultry  after  foeiliDg  almost  exclusively  on 
locusts,  as  the  yolks'  will  be  found  to  be  almost  white  in  color."  I  will  finish 
the  subject  of  locusts  (Cicada)  by  making  merely  two  extracts  from  our  corre- 
spondence, one  from  a  northern  and  the  other  from  a  southern  observer.  Mr. 
William  E.  Baker,  of  Ickesburg,  Pennsylvania,  writes : 

June 5,  1868,  cicadas  coming  tip  out  of  the  ground;  8th,  noisy;  10th,  quite  numerous; 
14th,  pairing,  and  puncturing  young  last  year's  bark,  and  sucking  sap  from  trees— the 
amount  of  sap  extracted  must  be  considerable  and  perhaps  injurious ;  19th,  cicadas  laying 
eggs ;  28th,  cicada  larvae  leaving  twigs. 

This  labt  note  1  do  not  understand,  as  it  is  generally  conceded  that  it  requires 
a  much  longer  time  than  nine  days  for  the  eggs  to  hatch.  The  first  of  those 
kept  by  the  Department  did  not  hatch  until  the  27th  of  July,  and  even  then 
only  alter  being  piaced  on  damp  paper.     Mr.  Baker  adds : 

The  injury  done  to  the  twigs  and  limbs  of  trees  by  the  cicada  is  mechanical,  and  not  a 
kind  of  poisoning ;  comparatively  few  of  the  punctured  limbs  die,  but  some  are  much 
injured,  and  ther^  is  generally  more  injury  done  on  high  ground  than  in  the  valleys.  *  * 
Borne  reports  have  been  put  in  circulation  that  the  sting  of  the  locust  (Cicada)  is  always 
very  dangerous,  and  generally  fatal ;  but  all  the  cases  lliave  heard  of  lack  just  what  every 
case  should  have,  i.  e.,  reliable  evidence  ;  and  I  have  never  seen  in  these  insects  any  dispo- 
sition to  use  tho  ovipositor  to  sting  with,  and  they  manifest  no  inclination  to  be  resentful, 
even  when  roughly  handled. 

These  last  remarks  agree  perfectly  with  what  I  have  already  observed. 
Mr.  Charles  Petty,  of  Gowdysville,  South  Carolina,  states  that  "  the  insects  were 
here  in  1842  and  1855,  making  their  period  only  13  years  j  of  these  dates  I  am 
certain."    He  then  adds : 

Am  old  citizen  of  this  county  says  he  is  certain  that  they  were  here  in  1814, 1828,  and  1842, 
making  their  period  up  to  that  date  14  years ;  and  it  was  remarked  by  many  in  1855  Jhat 
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the  locust*  came  up  a  year  before  their  time.  Taking  these  facts  into  consideration  with  other 
evidence.  I  am  disposed  to  think  that  up  to  1842  their  period  was  14  years,  and  after  that  it 
wm  13  years.  *  *  *  *  In  1856  a  farmer  in  the  neighborhood  du£  the  grubs  up  in  the 
few  lands  two  feet  below  the  surface,  and  a*persen  of  veracity  informs  me  that  in  digging  a 
pave  the  larvae  were  found  three  feet  below  the  surface  in  hard  red  clay. 

No  difference  was  observed  in  tho  specimens  sent  to  the  .Department  front 
various  States,  excepting  that  a  lot  sent  from  Illinois  were  very  remarkably  smaller 
than  any  of  the  others,  although  the  same  in  form,  and  markings,  and  genera* 
appearance. 

Mr.  Thomas  E.  Pleasants,  of  Petersburg,  Virginia,  in  June  forwarded 
to  the  Department  several  specimens  of  a  small  grayish  plant-bug, 
Momidea  ( GSbcdusJ  typhea,  and  in  the  accompanying  letter  6tates  , 
that  "these  insects  have  not  been  observed  in  this  part  of  the  country 
before,  but  recently  have  appeared  in  myriads  in  the  wheat-fields  of 
the  neighboring  county  of  Chesterfield.  They  prey  on  the  wheat-ears,  destroy- 
ing their  fruitf alness."  This  may  possibly  be  tho  case,  as  the  insect  is  furnished 
nth  a  piercer  like  that  of  the  well-known  "  squash-bug ;"  but  it  would  be  advisa- 
ble for  some  naturalist  in  that  neighborhood  next  season  to  keep  some  of  the 
insects  in  confinement,  in  order  to  ascertain  whether  they  suck  the  juices  from 
the  plant  itself,  or  from  the  grain,  as  perad venture  it  may  happen  to  be  engaged 
in  destroying  the  small  orange-colored  larvae  of  the  wheat  midge,  which  lives  in 
the  ears,  ana  is  well  known  to  injure  wheat,  and  thus,  instead  of  proving  an 
enemy  to  be  dreaded  and  destroyed,  it  may  turn  out  to  be  d  useful  ally  by  dimin- 
ishing numbers  of  a  very  destructive  insect. 

From  North  Carolina  we  have  received  specimens  of  another 
plant-bug,  fStrachia  histrionicha,  HalmJ  beautifully  marked  and 
rariegated  with  red  and  black,  which  our  correspondent  states  is, 
tery  numerous  in  his  neighborhood,  and  totally  ruins  the  cabbage 
crop.  This  insect  is  also  mentioned  in  the  Prairie  Farmer,  vol. 
18,  p.  152,  as  having  been  received  from  Dr.  Lincecum,  of  Texas,  where 
it  proved  very  destructive,  not  only  to  cabbages,  but  also  to  radishes,  mus- 
tard, turnips,  and  almost  all  the  Crucifera.  The  eggs  are  deposited  on  end 
in  two  rows,  cemented  together,  and  generally  placed  on  tho  under  side  of  the 
leaf,  in  March.  The  larva?  mature  in  12  or  14  days  from  the  timo  of  leaving 
the  eggt  and  feed  upon  the  juices  of  the  plant,  which  they  extract  by  means  of 
their  piercer  or  sucker ;  and  the  punctures  apparently  poison  the  leat,  causing  it 
to  wither  away  around  the  wound.  There  arc  two  broods  ia  the  season,  and  tho 
Bisect  passes  the  winter  in  tho  perfect  state.  Should  they  multiply  so  as  to  become 
amriaance,  as  they  hybernate  in  the  perfect  stato  concealed  beneath  bark,  under 
Wh-heaps,  or  stones,  like  the  cotton  red-bug,  it  would  be  well  in  winter  to 
•earcb  for  them  in  such  situations,  and  in  spring  to  destroy  them  on  their  first 
■ppearance  upon  the  young  plants,  before  the}'  have  had  time  to  deposit  their 
*ggs  and  to  multiply  to  such  a  degree  as  to  render  their  extermination  impossi- 
ble. Mr.  Allen  Crocker,  of  Burlington.  Kansas,  sent  a  very  small  striped  plant- 
bag,  fCapsus  linearis,)  which  he  found  pierciDg  tho  fruit-buds  of  apple  trees 
tot  grape  vines.     These  punctures,  he  says,  "  render  tho  buds  abortive." 

He  also  forwarded  a  specimen  of  a  small  beetle  of  a  long  form  and  brown 
color,  Bostrichus  [Apate)  aspericollis  (Germ.,)  which  injures  the  white  hickory, 
by  "boring  in  the  pith  downwards." 

Mr.  Meigs,  of  Washington,  found  great  numbers  of  small  round-backed,  creamy, 
day-colored  beetles  (Cmaspis  strigosa,  of  Ulke?s  collection)  to  be  very 
destructive  this  year  to  the  foliage  of  1ms  grape-vines.  Fidea  murina 
[tyj.)  was  very  plentiful  on  the  grape  leaves  in  Washington,  and  did 
Qach  damage  by  eating  holes  in  them.  This  insect  has  been  frequently 
rirtaken  by  grape  cultivators  for  the  rose  beetle,  Macrodnctylus  sub- 
Jpfcrao,  but  is  smaller,  much  browner  in  celor,  and  not  smeh  a  eprawl- 
*&  long-legged  insect  as  the  rose- bug,  which  in  Maryland  is  also 
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exceedingly  destructive  to  the  foliage  and  blossoms  of  the  grape.  A  very 
small  beetle,  with  short  wing  covers,  somewhat  like  some  of  the  Staplrylinida? 
Hdiotnanes  bimaeulatus  {Say,)  wa$  taken  out  of  a  branch  of  the  "walnut 
where  the  larvae  had  been  evidently  feeding  on  the  wood,  and  a  long-homed 
beetle,  Oneukrcs  cvngulatus  (Say,)  was  found  in  September  in  the  pupa  and 
imago  states  in  the  cavities  of  hollowed-out  young  branches  of  the  hickory 
in  Maryland.  Some  of  the  larvae  about  to  change  were  taken  at  the  same 
time,  and  the  branches  were  girdled  or  cut  in  much  the  same  manner  as  when 
branches  are  injured  by  the  well-known  oak-pruner. 

It  may  be  interesting  for  entomologists  to  know  that  the  caterpillars  of  a  but- 
terfly (Melit&a  pJiaetonJ  were  found  in  great  numbers  feeding  upon  the  foliage 
of  the  arrow  wood,  (Viburnum  dentatum.J  The  caterpillars  are  covered  with 
bristly  spines  and  of  a  black  color,  banded  or  winged  with  yellow  or  orange. 
The  caterpillars  of  the  UtetJieisa  (Deiopeia)  bclla,  the  beautiful  moth  seen  so  fre- 
quently flying  about  our  meadows,  with  upper  wings  of  yellow  orange,  varie- 
gated with  white  marking  and  black  spots,  and  under^wings  of  pure  light  car- 
mine, bordered  with  black,  feed  upon  the  seeds  of  the  rattle-box,  fCrotalaria.J 
generally  inside  the  pod.  This  accounts  for  the  food-plant  not  having  been 
found  before,  as  it  is  only  when  the  pod  is  examined,  and  a  round  hole 
gnawed  through  the  exterior  is  seen,  that  the  caterpillar  will  be  found  snugly 
ensconced  in  the  interior.  The  caterpillar  is  somewhat  hairy,  and  beautifully 
banded  with  orange,  black,  and  white  rings. 

Specimens  of  the  root  of  the  grapevine  destroyed  by  the  grape-borer  (2Egeria 
polist\formi$Jh8Lve  been  received  from  Dr.  F.  J.  Kron,  Albemarle,  North  Carolina. 
The  larvae  of  this  insect,  in  general  appearance,  resemble  those  of  the  peach- 
tree  borer,  and  work  in  the  same  manner  under 
ground,  but  destroy  the  roots  by  gnawing  into 
them,  and  are  sometimes  said  to  be  shielded  from 
outward  applications  by  a  coating  of  the  bark. 
Specimens  of  the  perfect  insect  have  been  re- 
ceived by  the  Department  from  Ohio,  and  it  is 
also  mentioned  as  occurring  in  Kentucky  and 
Missouri.  It  is  evident  that  this  pest  is  spread- 
ing, and  may  in  a  short  time  prove  as  disastrous 
to  the  vineyards  as  the  peach-tree  borer  is  to 
the  peach  orchards.  This  insect  working  under- 
ground, its  ravages  cannot  be  seen  until  the  vine 
becomes  sickly.  It  is,  therefore,  absolutely 
necessary  for  the  grape-grower  to  examine  the 
roots  of  all  the  unhealthy-looking  grapevines  in 
the  vineyard,  wherever  the  insect  has  effected  a 
lodgement  in  the  neighborhood,  at  least  twice  a 
year,  and  any  larvae  or  pupae  found  should  be  cut 
out  and  destroyed  at  once.  The  Scuppemong  grape  alone  is  said  to  be  exempt 
from  the  attacks  of  the  grapevine  borer.  1  lie  pupae  are  formed  in  rough  oval 
cocoons  of  a  gummy  substance,  covered  outwardly  with  particles  of  wood  and 
dirt,  and  the  perfect  insect  makes  its  appearance  from  June  to  September.  This 
insect  is  also  mentioned  by  Dr.  Walsh  in  his  first  able  report  as  acting  ento- 
mologist to  the  State  of  Illinois.  In  this  report  he  also  speaks  of  a  new  grape 
curculio,  Caliodes  maqualis,  (Sat/.)  which  bores  holes  into  the  berry  or  fruit  of 
the  grape,  and  a  grape-leaf  gall-louse,  Dactylosplucra  vuifoUce,  (Fitch,)  which 
causes  green,  fleshy  excrescences,  about  the  size  of  a  pea,  on  the  lower  surface  of 
the  leaf.  It  is  found  principally  on  the  Frost  and  Clinton  grape,  and  something 
very  similar  has  been  found  in  Maryland  on  wild  grapevines. 

Trypeta  pomonella,  (Yvalsh,)  or  apple-maggot  fly,  is  a  very  small  two- winged 
fly,  proceeding  from  the  larvae  or  grubs  found  in  fruit  previously  perforated  by 
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die  codling  or  apple-moth.  The  injury  it  does  is  in  destroying  the  pulpy  sub- 
stance of  apples. 

A  small  caterpillar,  living  in  little,  crooked,  horn-like  c/ises,  feeds  upon  the 
foliage  of  the  apple,  crab  and  plum,  generally  on  the  terminal  limbs,  binding  the 
leaves  together.  The  moth  produced  from  it  is  the  Phycita  nebula,  ( Walsh,) 
and  is  of  a  whitish-gray  color,  somewhat «mar bled  or  barred  with  darker  brown, 
and  having  a  light  bar  or  stripe  crossing  the  upper  wing,  about  two-thirds  of 
the  way  from  the  body.  A  similar  insect  taken  in  Maryland,  on  a  species  of 
thorn-bush,  the  plum  gauger  (Antlxmomus  prunicidaj  of  Dr.  Walsh,  is  a  small 
ccrcolio  which  bores  a  round  hole  in  the  fruit — not  crescent  shaped,  like  the  true 
piam  curculio,  but  resembling  the  puncture  of  a  pin — in  which  to  deposit  its 
eggs,  five  or  six  such  perforations  being  sometimes  found  in  one  plum.  It  differs 
from  the  plum  weevil  or  curculio  by  the  perfect  insect  boring  these  holes  also, 
fcr  the  sake  of  food,  and  the  larvae  or  grabs,  instead  of  feeding  upon  the  fleshy 
part  of  the  plum  near  the  stone,  bore  their  way  through  the  flesh  to  the  kernel, 
tad  then  devour  the  substance  of  the  kernel  exclusively. 

The  larva)  of  a  very  small  moth  (Semosia  prunivora  of  Dr.  Walsh's  report) 
inhabit  the  plums  infested  by  the  curculio.  This  insect  is  likewise  found  in  the 
black  knots  on* plum  trees  and  in  galls  on  the  elm  and  oak.  In  the  Prairie 
Fanner,  vol.  14,  p.  131,  Dr.  Walsh  also  mentions  a  small  species  of  curculio, 
(Attfkonomus  quadrigibbusj  or  four-humped  curculio,  the  perfect  insect  of  which 
eats  round  holes  in  apples,  both  as  food  and  to  form  a  place  in  which  to  deposit 

Dr.  Fitch,  in  his  report  for  1866  to  the  New  York  State  Agricultural  Society, 
gfaes  interesting  articles  on  the  onion  fly,  (Anthomyia  ceparum,)  a  small  two- 
winged  fly,  tho  larvae  of  which  bore  into  the  bulbs,  causing  the  plants  to  decay, 
sad  thne  do  great  injury ;  and  on  the  cabbage  fly,  (Anthomyia  brassicaj  the  larvae 
of  which  erode  and  bore  into  tho  roots  of  young  cabbage  plants.  Tho  radish  is 
ata>  destroyed  by  another  fly,  (Anthomyia  raphanij  or  radish  fly,  the  larvae  of 
which  injure  the  radishes  in  a  similar  manner  to  those  above  mentioned.  Dr. 
FSteh  also  treats  upon  several  other  insects  in  this  report  injurious  to  vegetables. 

The  above  notes  contain  merely  a  short  and  somewhat  imperfect  review  of  the 
oevly  discovered  injurious  insects  mentioned  in  entomological  reports,  as  a  sort  of 
index  to  show  those  which  have  lately  been  described  by  our  State  entomologists, 
and  also  to  serve  as  a  guide  to  persons  who  wish  to  investigate  their  habits  more 
fally  from  the  original  sources  of  information.  Unfortunately,  not  having  speci- 
mens of  these  insects  in  our  cabinet,  I  am  at  present  unable  to  give  any  wood 
cots  of  them,  but  must  refer  our  readers  to  the  articles  and  figures  in  the 
reports  of.  Dr.  Fitch  and  Dr.  Walsh. 

Mr.  C.  V.  Riley,  in  his  able  answers  to  correspondents  of  tho  Prairie  Farmer, 
nentions  several  insects  lately  found  to  be  destructive  to  vegetables,  amongst 
which  will  be  noted  the  description  of  a  saw  fly  or  strawberry  worm,  Emphyius 
macmkUus,  (Norton,)  Pr.  Far.,  vol.  19,  p.  368,  the  larvae  of  which  eat  tho  foliage 
of  the  strawberry  plants.  They  differ  from  the  white  pine  worm,  Lophyrus 
dfetf/7,  which  they  somewhat  resemble,  by  their  habit  of  curling  up  in  spiral 
form  when  on  tho  leaf,  and  dropping  to  the  ground  when  disturbed,  instead  of 
throwing  back  the  head  in  the  manner  of  tho  pine  worm,  which  lives  principally 
«w  white  pine,  whilst  its  near  relative,  Lophyrus  leconiei,  confines  its  depreda- 
tion* mostly  to  the  Scotch  aud  Austrian  pines.  Mr.  Riley  also  gives  an  account 
t&&  figures  of  the  clover  worm,  Asopia  costalis,  (Pyralis  olinalis,  of  Prairie  Far- 
mer, vol.  19,  p.  2G1.J  The  caterpillars  of  this  insect  abound  in  clover  stacks, 
,acd  feed  ujxni  the  hay.  Some  sent  to  the  Department  by  Mr.  Riley  fed  on  the 
fresh  flowers,  but  refused  to  touch  the  green  leaves. 

The  oyster  shell  bark  louso  or  scale  insect,  Aspidioius  conchiformis,  is  said  to 
1*  exterminated  by  washing  tho  tree  with  a  mixture  of  two  parts  of  soft  soap, 
eight  parts  water,  and  lime  enough  to  give  it  the  consistence  of  whitewash. 
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This  must  be  applied  in  the  month  of  June,  or  when  the  insect  is  young  and  in 
a  comparatively  unprotected  state. 

The  Scclytus  cargo:,  Prairie  Fanner,  vol.  19,  p.  68,  a  small  brown  beetle, 
bores  holes  in  the  wood  of  the  butternut  and  hickory,  (Carya  amaraj  about  the 
size  of  a  No.  &  shot.  The  caterpillars  of  a  moth,  Gortyna  nitila,  (Gtten.)  Prairie 
Farmer,  vol.  19,  p.  116,  bores  into  the  "pith  of  the  stalk  of  the  dahlia  and  aster, 
and  destroys  the  plant.  Tbe  caterpillars  of  a  moth,  very  similar  in  size  and 
color  to  the  boll  worm  or  corn  moth,  has  been  described  by  Mr.  Riley  as  destroy- 
ing the  phlox.  The  insect  is  the  Udiothis  phloxipJiaga,  (Prairie  Farmer,  vol,  19, 
p.  219.)  There  are  two  broods  annually,  and  the  second  brood  hybernate  in 
thejpupa  state. 

With  regard  to  the  culture  of  the  now  Ailanthus  silk  worm,  Samia  Cynthia, 
formerly  introduced  into  this  country  from  France,  where  it  was  very  highly  spoken 
of,  I  am  sorry  to  say  that  it  does  not  appear  to  have  succeeded  in  any  practical 
point  of  view,  as,  unless  the  trees  are  protected  by  nets  or  other  means,  the  cater- 
pillars feeding  upon  them  are  nearly  all  destroyed  by  birds  or  parasitic  insects. 
This  insect  is  now,  however,  perfectly  acclimated,  and  may  be  taken  in  the  wild 
state  in  Brooklyn,  Philadelphia,  and  other  places  where  they  have  escaped  from 
confinement,  and  bred  upon  Ailanthus  trees  in  the  neighborhood.  Many  of  our 
own  silk-producing  insects  would  no  doubt  succeed  qurte  as  well  in  the  open  air, 
if  not  better,  and  make  as  fine  durable  silk,  but  would  also  be  subject  to  the 
attacks  of  birds  and  parasites.  Mr.  Gallaher,  of  Washington,  is  this  year  exper- 
imenting with  the  Platysamia  cecropia,  and  has  succeeded  in  reeling  the  silk 
from  the  cocoon ;  and  Mr.  Trouvelot,  of  Medford,  Massachusetts,  has  tried  for 
several  years  with  the  Polyphemus,  but  with  what  success  I  oannot  say,  having 
received  no  report  on  tbe  subject  from  Massachusetts.  Neither  have  I  heard  of 
any  practical  results  from  the  silk-bearing  spider  from  the  southern  States,  exper- 
imented with  two  or  three  years  ago.  Mr.  Gallaher,  of  Washington,  District  of 
Columbia,  has  raised  a  lot  of  common  silk-worms  (Bombyx  morij  very  success- 
fully in  the  open  air;  and  for  the  purpose  of  proving  the  osage  orange  (Madura 
aurantiacaj  as  a  proper  food  for  si  Ik -worms,  a  number  of  them  were  fed  entirely 
on  the  leaves  of  that  plant,  in  the  Department,  doing  very  well. 

Mr.  Prevost,  of  California,  who  is  quite  an  enthusiast  on  the  subject  of  silk 
culture,  sent  splendid  specimens  of  California-raised  cocoons,  together  with  a  lot 
of  eggs,  and  the  Silk  Growers'  Manual,  which  have  already  been  distributed  by 
the  Department  to  those  most  interested  in  raising  silkrworms.  Mr.  Prevost 
claims  that  California  is  better  adapted  for  the  silk-worm  than  any  other  country, 
owing  to  the  mildness  and  dryness  of  the  climate.  In  a  letter  to  the  Depart- 
ment, dated  August,  1867,  he  doubts  if  the  silk- worm  can  bo  profitably  raised 
in  the  eastern  States,  and  says  that — 

Previous  to  my  coming  to  California,  in  1849,  I  resided  in  New  York  State,  and  I  know 
all  about  the  silk  culture  there.  Tbe  Moms  multicuulis  specu'ation  was  got  up  by  a  few 
schemers  to  make  money,  as  it  is  impossible  to  raise  silk  there  properly,  for  two  rea- 
sons, the  first  of  which  is  the  frost  is  too  strong  and  destroys  the  trees ;  and  secondly,  the  cli- 
mate does  not  suit  the  worms,  as  during  the  time  of  feeding,  tbe  rain-storms,  thunder  aud 
lightning  destroy  the  worms — one  such  storm  alone  having  in  one  instance  killed  all  the 
worms. 

In  the  same  letter  ho  states  that  over  three  million  mulberry  trees  were  grow- 
ing finely  in  different  places  in  California,  and  thinks  that  Sacramento  will  be 
tbe  first  silk  district  in  tho  State.  In  a  letter  dated  San  Jose\  May,  1868,  Mr. 
Prevost  states  that  the  European  varieties  sent  to  him  hatch  earlier  than  those 
bred  in  California.  He  also  says  ''the  silk  culture  is  progressing  rapidly  in  Cali- 
fornia ;  millions  of  cocoons  will  be  raised  this  year,  and  we  have  now  not  less 
than  five  millions  of  trees  growing  in  the  State."  He  likewise  thinks  that  Utah 
Territory  is  well  adapted  to  the  silk  culture,  judging  from  some  samples  of  silk 
from  there,  and  adds :  "  Brigham  Young  is  planting  160  acres  in  mulberry  trees, 
and  others  are  starting  it  on  a  small  scale."    I  merely  give  the  above  extracts 
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from  Mr.  Prevostfs  oorrespondence  with  the  Department,  to  show  the  extent  to 
which  silk  culture  has  already  progressed  in  California,  and  I  sincerely  hope 
that  it  may  prove  profitable  enough  to  become  a  new  source  of  wealth  to  this 
country,  especially  as  the  disease  is  killing  most  of  the  silk-worms  on  the  conti- 
nent, and  the  culture  of  silk  there  is,  therefore,  decreasing ;  and  that  it  may  not 
prove  a  failure  as  in  the  time  of  the  Morns  tnzdticaulis  fever,  by  persons  enter- 
ing into  it  merely  for  the  purpose  of  speculation,  who  are  totally  ignorant  of  the 
plant  itself  and  of  the  habits  and  transformations  of  the  silk-worm,  as  in  the  case 
of  our  correspondents  who  wrote  for  eggs  of  the  Samia  cynthia,  and  at  the  same 
time  wanted  seed  of  the  ailanthus  to  raise  the  trees  upon  which  the  worms  were 
to  feed.  The  Department  also  received  several  varieties  of  the  silk- worm  (Bom- 
fejw  mori)  eggs,  from  Mr.  Israel  Diehl,  who  lately  returned  from  Asia,  where  he 
had  been  to  make  fresh  importations  of  the  Angora  goats.  These  eggs  were 
distributed  anion"  the  silk-growers  for  the  purpose  of  finding  out  what  varieties 
were  best  adapted  to  our  climate,  but  no  reports  have  as  yet  been  received  from 
the  recipients,  excepting  one  from  Mr.  C.  V.  Riley,  the  well-known  State  ento- 
mologist of  Missouri,  whose  knowledge  and  experienco  of  insect  life  and  trans- 
formations are  so  well  known,  and  upon  whose  statements  the  utmost  reliance 
cm  be  placed.  His  report  to  the  Department,  being  so  minute  in  detail  and  so 
valuable  in  every  point  of  view  to  those  engaged  in  silk  culture,  is  given  in  full: 

Hon.  Horace  Capron— Dear  Sir  :  In  accordance  with  your  request  I  send  von,  with- 
art  entering  into  minute  detail,  the  result  of  my  experiments  with  the  three  varieties  of  silk* 
warms  with  which  you  furnished  me,  viz.,  the  White  Egin,  Yellow  Egin,  and  Yellow  Cali- 
fornia. 

The  worms  of  all  three  kinds  commenced  hatching  on  the  first  day  of  May,  and  fed  on  an 
average  33  days  before  spinning  up.  I  started  with  about  1,U00  of  each  kind,  and  fed  them 
all  on  the  white  mulberry,  ( Morus  alba.)  They  were  scarcely  distinguishable  from  each  other 
«p  to  tbe  time  of  the  3d  moult ;  nor  differed  from  those  bred  in  Europe  in  anything  but  a 
tome  what  shorter  space  of  time  between  each  moult,  and  a  comparatively  brief  term  of  sick- 
ness. They  were  all  healthy,  and  I  scarcely  lost  a  worm  up  to  the  third  moult,  from  which 
one  a  decided  difference  was  manifest,  the  contrast  being  sufficiently  great  to  make  the 

Triment  interesting  and  important.  The  result  may  be  briefly  stated  as  follows : 
UiTE  Egin — Appeared  at  first  to  do  the  very  best,  and  were  of  larger  size  than  the 
others.  Commenced  to  die  after  3d  moult,  and  the  majority  of  them  failed  to  pass  through 
the  4th-  Obtained  but  J 1  cocoons.  These  were  of  large  size  of  perfectly  ovoid  form,  and 
true  to  their  name,  also  perfectly  white.  The  silk  was  also  of  fice  quality,  but  the  cocoons 
were  thin ;  6ve  of  tbe  worms  died  before  completing ;  three  made  an  abortive  attempt  to 
praise,  while  the  two  which  became  chrysalides  tailed  to  give  out  the  moth.  The  worms 
Ira  somewhat  longer  and  grew  larger  than  the  others,  and  were  more  inclined  to  blue-white 
taao  cream-white  in  color.  They  also  developed  less  regularly  ;  for  worms  placed  together 
which  had  ail  moulted  on  the  same  day  would  show  a  divergence  of  two  and  even  three 
days  before  the  next  moult. 

Yellow  Eg  in— Developed  much  more  regularly  and  few  died.  They  were  of  a  uniformly 
nth  cream-color  after  tbe  last  moult,  which  tliey  sustained  with  little  loss,  and  spun  well  and 
freely.  The  cocoons  were  of  a  dull  pale  yellow,  of  medium  size,  dense,  and  weighed  well. 
They  were  often  restricted,  however,  peanut-fashion,  in  the  middle,  and  the  silk  was  coarse, 
sad  without  much  gloss.  The  moths  appeared  in  exactly  14  days  from  the  time  the  worm 
cwneoeed  spinning,  and  produced  abundance  of  ova. 

Yellow  California. — In  hardiness  intermediate  between  the  other  two  kinds.  Went 
through  their  moults  well-nigh  as  regularly  as  the  Yellow  Egin ;  averaged  the  same  size, 
tad  produced  cocoons  of  a  deep  glossy  yellow,  perfect  in  form  but  of  less  weight  and  density 
dan  the  foregoing.  Tbe  moths  came  out  on  an  average  two  days  later,  had  the  wing-marks 
Bore  distinct  and  were  somewhat  less  fertile. 

Scmmary. — Passing  over  all  that  has  been  said  for  and  against  sericulture  in  this  country, 
lam  confident  that  each  of  the  yellow  \urieiies  wrll  do  well  in  this  latitude,  and  that  the 
tearing  of  them  would  form  profitable  amusement  to  hundreds  of  families  in  the  State.  I 
give  she  decided  preference  to  the  Yellow  Egin,  which  even  did  well  in  the  open  air,  as  long 
■•  unmolested  by  birds  or  predacious  insects.  Indeed  their  exemption  from  disease  was 
surprising,  considering  that  they  were  often  fed  leaves  three  days  plucked,  and  that  press  ot 
business  prevented  the  attention  tbey  should  have  had.  While  tbe  Yellow  California 
worms  fed  well  on  lettuce  till  after  the  second  moult,  the  Yellow  Egins  did  not  relish  it,  and 
tfce  White  Egins  would  not  touch  it,  although  they  perforated  for  about  two  days  young  ten- 
der apple  leaves. 

Respectfully, 

C.  V.  RILEY. 
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If  it  is  proved  another  season  that  silk-worms  can  be  raised  in  the  open  air, 
would  it  not  be  well  to  make  an  experiment  with  a  few  on  the  osage  orange 
hedges  growing  so  luxuriantly  in  the  western  States?  If  at  any  considerable 
distance  from  the  house,  the  worms  would  be  very  subject  to  the  attacks  of  birds 
and  parasitic  insects,  and  if  not  properly  taken  care  of,  many  of  the  worms  would . 
undoubtedly  wander  off  and  be  lost  at  the  time  of  making-  their  cocoons. 

During  the  last  year  many  valuable  contributions  have  been  made  to  thcEnto 
mological  cabinet,  among  the  principal  of  which  are  a  fine  collection  of  Lepidoptera 
from  Texas,  by  Dr.  Iincecum,  through  the  Smithsonian  Institution ;  a  number  of 
valuable  Lepidoptera  from  Mr.  Allan  Crocker,  of  Burlington,  Kansas :  and  a 
collection  of  Canadian  Lepidoptera,  from  Mr.  Wm.  Saunders,  of  London, 
Ontario  county,  Canada.  The  new  or  rare  insects  have  all  been  figured,  and 
the  Lepidoptera  will  shortly  be  described  by  Mr.  Edwards,  of  Coalburg,  West 
Virginia,  and  Messrs.  Groto  and  Robinson,  of  New  York,  who  make  a  specialty 
of  this  order,  and  possessing  the  best  libraries  on  the  subject,  with  abund- 
ant material  for  comparison,  are  much  better  qualified  to  describe  and  name 
new  species,  than  others  who  have  not  the  same  advantages ;  and  it  is  hoped 
thus  to  avoid  in  future  the  long  list  of  synonyms  which  merely  serve  to 
encumber  our  catalogues  and  perplex  the  young  entomological  student. 

As  the  entomologist  of  the  Department  has  also  charge  of  the  museum,  it  may 
be  proper  to  state  that  in  the  new  building  of  the  Department  of  Agriculture 
there  will  be  ample  room  in  the  museum  for  any  specimens  of  grains,  fruits, 
fibres,  &c,  &c,  that  may  be  sent,  and  that  any  package  weighing  not  more  than 
two  pounds  may  be  sent  free  of  expense  through  the  General  Post  Office,  if 
directed  to  the  Department.  It  is  intended  to  have  one  part  of  the  museum 
especially  devoted  to  the  principal  products  of  each  State,  arranged  in  separate 
cases  so  as  to  exhibit  at  a  glance  their  principal  economic,  mineral,  animal,  veg- 
etable, or  manufacturing  resources,  in  order  to  enable  emigrants  to  judge,  before 
settling  down,  what  are  the  products  of  each  State,  and  to  what  cereals,  fruits 
or  fibres  it  is  especially  adapted,  and  whether  it  is  best  adapted  for  mineral, 
agricultural  or  manufacturing  purposes.  It  is,  therefore,  hoped  that  each  State 
society  will  contribute  its  peculiar  products,  so  as  to  be  represented  in  the 
National  Museum  at  Washington.  Were  each  specimen  properly  numbered, 
and  the  duplicates  preserved  in  the  varieus  State  museums,  such  a  collection  of 
facts  would  be  gradually  amassed  as  would  be  invaluable  for  the  purpose  of 
reference,  and  farmers  would  be  enabled  to  ascertain  whether  certain  cereals, 
fruits,  &c.,  improve  or  deteriorate  by  cultivation  in  their  individual  Stales.  As 
the  plan  of  the  National  Agricultural  Museum  has  already  been  explained  in 
former  reports,  I  will  not  hele  reproduce  it,  but  will  conclude  this  paper  by 
soliciting  all  interested  in  agricultural  pursuits  to  make  such  contributions  as  will 
be  useful  in  proving  facts,  and  thus  render  the  Department  at  Washington  of 
real  and  practical  value  to  the  entire  country,  by  enabling  it  to  disseminate 
knowledge  and  answer  questions  on  the  various  agricultural  subjects  from  the 
objects  themselves  in  the  museum. 

TOWNEXD  GLOVER. 

Hon.  Horace  Caprox,  Commissioner 
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Sib  :  In  my  report  upon  the  facts  of  agriculture  for  1866  there  appeared,  amid 
much  that  was  prosperous  and  cheering,  a  few  circumstances  that  were  discouraging 
and  unpropitious.  The  wheat  harvest,  for  the  third  consecutive  year,  had  proved 
deficient;  the  corn  crop  had  been  injured  by  early  frosts,  and  other  form  products 
were  variable  in  their  yield  and  value ;  in  the  south  it  was  as  yet  uncertain  who 
would  work  and  who  would  play,  and  cotton  suffered  from  years  of  neglected 
culture,  and  was  worked  at  too  great  expense  for  labor  and  supplies.  There 
were  everywhere  too  many  consumers  and  too  few  producers.  Young  and  old, 
black  and  white,  flocked  to  the  cities,  all  hoping  to  obtain  large  returns  from 
little  effort,  and  the  natural  result  was  an  increase  in  prices  of  meats,  bread- 
dnfia,  fruits,  and  vegetables,  which  were  still  more  enhanced  by  speculators, 
hucksters,  and  the  whole  race  of  middlemen,  in  their  effort  to  obtain  more  for 
selling  than  farmers  were  allowed  for  producing  the  prime  essentials  of  sub- 
sistence. 

While  labor  in  agriculture  was  thus  reduced  in  quantity,  in  quality  it  was  more 
efficient  than  ever  by  reason  of  the  stimulus  of  high  prices,  and  the  economy 
of  farm  implements,  and  but  for  a  season  in  some  lespects  unfavorable,  an 
abundant  yield  of  the  fruits  of  the  earth  would  have  been  obtained. 

The  year  1867  has  been  moro  fruitful  than  its  predecessor,  giving  to  bread 
consumption  an  increase  of  forty  minions  of  bushels  of  wheat,  and  to  the 
Banufactories  of  the  world  a  half  million  of  bales  more  of  cotton.  Corn,  of 
which  a  great  breadth  had  been  planted,  and  high  hopes  of  large  results  indulged, 
was  stricken  in  its  favorite  prairie  zone  with  drought  of  much  severity,  and  the 
Wvest  was  scarcely  equal  in  quantity,  though  superior  in  quality,  to  that  of 
1866. 

The  winter  cereals  were  grown  upon  a  slightly  diminished  area"  in  Ohio, 
Indiana,  Kansas,  and  Texas ;  in  most  of  the  western  States  the  breadth  of  the 
previous  season  was  either  maintained  or  increased ;  in  the  southern  States  a 
general  desire  to  become  self-supporting  led  to  an  increase  of  the  acreage  of 
bread  crops  to  the  extent  of  20  per  cent.  The  aggregate  result  was  a  slight 
increase  over  the  area  of  the  previous  year,  which  was  too  small  for  the  wants 
of  the  country,  even  had  there  been  entire  exemption  from  the  casualties  from 
which  it  suffered.  The  condition  of  the  crop  in  spring,  as  compared  with  that 
of  the  previous  year,  gave  greater  promise  than  the  increase  of  acreage ;  through- 
out the  country  there  was  little  complaint  of  wintor-killing,  which  had  been  so 
prevalent  in  former  years ;  and,  as  summer  advanced,  few  reports  of  damage  from 
onpropitious  weather,  lodging,  insects,  or  rust,  were  prevalent.  It  was  evident 
thai  a  fruitful  wheat  year  was  assured.  In  some  portions  of  the  south  there  was 
*  little  damage  from  rust,  which  was  mainly  confined  to  the  foliage.  The  average 
yield  per  acre  was  not  large,  but  it  was  all  that  can  ever  be  expected  for  the 
entire  country  until  more  careful  culture,  and  some  regard  to  crop  rotation  shall 
obtain  among  wheat  growers.  The  estimated  average  yield  per  acre  for  the 
the  year  is  11.5  bushels;  the  estimated  total  yield,  212,000,000  bushels. 

Corn. — The  extension  of  the  area  in  corn  was  more  marked  and  general; 
<x&Y  Maine,  New  Hampshire,  New  York,  and  South  Carolina,  appear  to  have 
ratoced  their  breadth  of  planting.     Preparation  was  made  for  a  large  crop ;  the 
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season,  however,  was  unpropitious  for  rapid  and  healthy  growth  in  the  spring, 
and  in  the  summer  a  drought  of  much  sererity  involved  the  best  corn  region  01 
country,  the  Ohio  valley,  causing  in  many  localities  a  reduction  of  one-half  in 
yield,  and  cutting  down  the  average  for  the  State  of  Illinois  to  23.8  bushels  per 
acre. 

Oate.— The  yield  of  oats  has  been  inoreased  from  3  to  4  per  cent,  over  the  pre- 
ceding crop,  yet  proving  less  than  was  expected  in  Maine,  Vermont,  New  York, 
Virginia,  6  ississippi,  Texas,  Tennessee,  and  Kentucky.  The  western  States 
have  generally  advanced  their  production.  The  southern  section  also  shows  a 
larger  product  from  more  extended  fields.  The  quality  is  variable,  the  grain 
being  heavier  in  the  more  northern  latitudes,  tending  everywhere  to  deterioration 
under  careless  culture. 

Barley. — The  barley  crop  has  proved  deficient  to  the  extent  of  3  or  4  per 
cent.  Illinois,  Kansas,  Pennsylvania,  New  York,  and  all  the  eastern  States, 
except  Massachusetts  and  Connecticut,  share  in  the  deficiency,  yet  the  reduction 
in  New  York,  whieh  produces  40  per  cent,  of  the  crop,  is  equivalent  to  the 
aggregate  diminutions — the  comparative  losses  and  gains  of  the  other  States 
balancing  each  other. 

Peas. — It  is  gratifying  to  note  the  increase  of  the  crop  of  field  peas,  the  great 
forage  crop  of  the  south,  so  valuable  an  adjunct  in  the  production  of  beef  and 
pork,  and  so  useful  as  an  ameliorator  of  the  soil. 

Sorghum. — Sorghum  has  suffered  a  material  decline  for  several  years,  which  is 
continued,  causing  despondency  to  producers. 

Cotton. — The  cotton  cropta  of  1S66  and  1867  are  all  that  could  reasonably  be 
expected,  in  view  of  the  radical  change  in  labor  and  the  impoverished  condition  of 
planters.  That  of  the  former  year  amounted  to  fullv  1,900,000  bales,  while 
that  of  the  1867  was  increased  to  about  2,500,000  bales.  It  was  the  boast  of 
European  buyers,  at  the  breaking  out  of  civil  war  in  this  country,  that  the 
supremacy  of  the  cotton  of  North  America  was  broken,  and  that  efforts  in  stimu- 
lating production  in  Egypt,  Brazil,  China,  and  India  would  be  successful  in 
obtaining  full  supplies  for  European  manufacture.  Under  the  stimulus  of  high 
prices  a  large  increase  was  drawn  from  remote  sections  of  India ;  by  the  aid  of 
steam  machinery  Egypt  more  than  doubled  her  production,  and  other  countries 
gTeatly  extended  their  exports.  In  this  state  of  facts  the  opinion  became  quite 
prevalent' that  cotton  planting  in  the  United  States  must  be  abandoned  as  a  gen 
eral  crop.  It  Is  true  that  in  1866  the  British  imports  of  India  cotton  exceeded 
the  importation  of  the  American  fibre,  but  the  following  figures  show  how  the 
tables  have^been  turned  upon  India  in  a  single  year,  and  how  Great  Britain  has 
inoreased  her  American  purchases,  while  those  of  India,  China,  Turkey,  Mexico, 
and  other  countries  have  been  diminished,  with  a  diminution  of  the  total  impor- 
tation: 


Cotton,  raw,  from— 


United  States 

Bahamas  and  Bermuda. 

Mexico 

Brazil 

Turkey 

Egypt 

BritUh  India 

CLina 

Other  countries 

Total 


Cir/f. 

4,648,370 

7,  ft  1 5 

3,145 

611,H08 

92, 996 

1,055,900 

5, 49:*,  770 

5*, 120 

335,249 


12,295,873 


1867. 


Cwts. 

4,715,733 

10,623 

22 

698,761 

57,024 

1,127,541 

4,449,259 

4,707 

27<*,981 


11,272,651 
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For  the  purpose  of  comparison,  the  following  statement  in  pounds  of  British 
mports  for  1850,  I860,  and  1867,  respectively,  is  appended : 


United  States 

Bruit 

Mediterranean 

Turkey 

Egypt 

British  East  Indies 

British  West  Indies 

Bahama*  and  Bermuda  . 
Other  countries 


Total. 


1850. 


493,153,112 
30,299,982 
18,931,414 


118,872,742 
228,913 


2,090,698 


663,576,861 


1860. 


1,115,890,608 
17,286,864 
44,036,608 


204,141,168 
1,050,784 


8,532,720 


1,390,938,752 


1867. 


528,162,096 
70,421,232 


6.386.688 
126,284,592 
498,217,008 


1,189,776 
31,775,520 


1,262,536,912 


Not  only  has  this  country  regained  its  superiority  in  quantity,  bat  in  price 
tiie  advantage  is  still  more  marked.  In  Liverpool,  February  27,  New  Orleans 
middling  commanded  9 Ad.;  fair,  10 £d.;  Surat  middling,  fair,  7$d.;  fair  to 
good  fair,  8J  to  8§d.;  Madras  middling,  fair,  7£&;  good  fail*,  1\  to  8d.  This 
shows  a  difference  of  from  four  to  five  cents  per  pound,  or  about  twenty-five 
per  cent.,  between  the  gross  returns  of  Indian  and  American  cottons.  With  this 
advantage,  exemption  from  tax,  and  a  self-sustaining  system  of  agriculture  in 
the  South,  in  which  cotton  shall  play  only  an  incidental  part,  there  is  no  reason 
why  we  cannot  grow  again  five  millions  of  bales,  and  mamtfacturc  it  aU7  at  no 
very  distant  day,  for  the  supply  of  the  markets  of  the  world. 

Tobacco. — A  reduction  in  the  yield  of  tobacco,  to  the  amount  of  fully  20  per 
cent,  is  indicated.  This  is  a  crop  with  which  it  is  very  easy  to  glut  the  markets 
af  the  world.  A  comparatively  small  acreage  is  ample  for  domestic  wants  and 
for  exportation. 

For  particulars  of  these  and  other  crops  the  reader  is  referred  to  the  tables  of 
estimates,  which  must  of  course  be  regarded  only  as  estimates,  in  the  main 
closely  approximating  correctness,  while  in  minor  points  occasional  inaccuracy  may 
exist. 

Yield  per  acre. — The  average  yield  per  acre  of  farm  crops,  as  shown  by  deduc- 
tions from  the  aggregate  estimates,  for  the  entire  country,  indicates  plainly  the 
wastefulness  and  want  of  system  in  the  practice  of  a  majority  of  American  farmers. 
Small  as  the  figures  appear,  they  are  assuredly  not  very  wide  of  the  true  average, 
and  are  quite  as  likely  to  be  too  .largo  as  too  small.  The  natural  tendency  in 
making  local  estimates  is  to  give  too  great  a  prominence  to  the  crops  of  a  few 
good  farmers,  and  quite  too  little  attention*  to  the  meagre  results  of  the  many 
poor  cultivators.  The  following  is  the  average  arrived  at,  as  the  yield  per  acre, 
of  some  of  the  principal  crops,  in  1867:  corn,  23  bushels;  wheat,  11.5;  rye, 
135;  oats,  26;  barley,  23;  buckwheat,  17;  potatoes,  82.  The  average  for 
tobacco  is  631  pounds. 

The  largest  State  estimate  for  corn  is  that  of  Kansas,  which  is  38.6  bushels. 
Vermont  stands  next,  36.2  bushels;  Nebraska,  36  bushels;  South  Carolina, 
rah  the  lowest  yield,  9.6  bushels.  Some  surprise  may  be  felt  that  the  yield  of 
eorn  in  New  England  should  equal  that  of  the  best  corn  belt  of  the  west ;  but 
there  is  nothing  strange  in  the  fact,  if  taken  in  connection  with  the  special  fer- 
tilization and  careful  culture  actually  demanded  as  conditions  of  any  success  in 
eastern  corn -growing. 

California  produces  the  largest  average  wheat  yield.  Some  of  the  New  Eng- 
laad  States  give  comparatively  high  averages,  tbough  the  area  sown  is  very 
audi;   and  of  the  western  States  Nebraska  and  Kansas  report  the  highest 
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results.  It  is  a  suggestive  fact  concerning  the  wheat-growing  States  that  the 
yield  per  acre  in  each  is  very  nearly  in  inverse  ratio  to  the  time  that  has  elapsed 
since  the  settlement  of  the  State. 

The  highest  average  for  potatoes  is  that  of  Florida,  143  bushels  per  acre ; 
Texas,  130;  Vermont,  116.9;  Michigan,  95.5;  Illinois,  60. 

The  general  average  for  the  tobacco  yield  is  increased  by  the  highly  stimu- 
lated culture  of  the  Connecticut  seed  leaf,  in  which  large  quantities  of  con- 
centrated fertilizers  are  used.  The  estimate  for  Connecticut  is  1,266  pounds 
per  acre;  Massachusetts,  1,100;  Michigan,  1,000.  The  estimate  for  Virginia  is 
690  pounds;  Maryland,  453;  Kentucky,  552;  Tennessee,  620. 

Value  per  acre. — The  average  home  value  of  each  product  per  acre,  for  the 
whole  country,  is  as  follows:  corn,  $18  75;  wheat,  $23;  barley,  $20  25;  rye, 
$19;  oats,  $16;  buckwheat,  $19;  potatoes,  $74  88;  tobacco,  $82  45;  hay, 
$18  60 ;  cotton,  $33. 

CROPS  OF  1867. 

A. — Showing  the  amount  in  busheU,  Src,  of  each  principal  crop  of  the  several  Slates  named* 
the  yield  per  acre,  the  total  acreage,  the  average  price  in  each  State,  and  the  value  of  each 
crop,  for  1867. 


Product*. 


MAINX, 


Wheat. 
Bye. 


Oats 

Barley 

Buckwheat . 
Potatoes  — 
Tobacco  .... 
Hay 


.bushels. 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
..pounds. 
tons. 


Total.. 


IIW  HAMPSHIRE. 

Indian  corn bushels. 

Wheat do... 

Bye do... 

Oats do... 

Barley do... 

Buckwheat do... 

Potatoes do... 

Tobacco pounds. 

Hay tons. 


Total.. 


Ind<nw  com ..bushels. 

Wheat do... 

Bye do. 


Oats do... 

Barley do... 

Buckwheat do... 

Potatoes do... 

Tobacco pounds. 

Hay tons. 


Total. 


MASSACHUSETTS. 


i  corn bushols. 

Wheat i do... 

Rye do... 


a 


t,  575,000 
181.000 
155,000 

2,069,000 
623  000 
356,000 

3,503,000 


1,050,000 


1,413,000 
299,000 
147,000 

1, 540, 000 
107,000 
82,000 

2, 843,  OK) 
20,000 
798,000 


1,520,000 
700,000 
147,000 

4,506,000 
102,000 
225,000 

4,297,000 
15,000 

1.000.000 


2,363,000 
172,000 
441.000 


33.4 

I0.fi 

14.8 

22 

18.3 

21.9 

86.6 


35.5 
12.1 
14.7 
27.5 
24.5 
22.3 
97.5 
500 
1 


36.2 

15.8 

15 

30.1 

23.4 

25.4 

116.9 

500 
1 


35.7 

16 

15.6 


l1 


47,155 
17,075 
10,472 
94,045 
34,043 
16,255 
40,450 


1,050,000 


1,309,495 


39,802 

24.710 

10,000 

56,000 

4,367 

3,677 

29,158 

40 

708,000 


965,754 


41,988 

44,303 

9.800 

149, 700 

4,358 

8,838 

367757 

30 

1,000,000 


1,295,794 


66,190 
10,750 


$1  50 

2  79 

1  61 

80 

1  13 

99 

93 


14  62 


1  56 

2  89 
1  62 

80 

1  24 

1  00 

61 

18 

15  00 


1  53 

2  76 
1  62 

77 
1  46 
97 
69 
18 
15  36 


1  53 

2  81 
158 


St 
I 

•a 


*,«04.«0 
304,990 
249,550 
1,655,200 
703,990 
352,440 
3,257,790 


15,351,000 


24,579,210 


2,204,2*0 

864,110 

938.140 

1,232,000 

132,080 

82,000 

2,302,830 

3,600 

11,970,000 


19,(09,640 


2,310,400 

1,932.000 

236,140 

3,469,620 

148,920 

218,250 

2,964,930 

2,700 

15,360,000 


26,644,960 


3,615,390 
483,390 
69ft.  7*0 
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T*bU  thawing  the  amount  in  bu$kd$,  fcc,  qf  each  principal  crop,  *c— Continued. 


Product. 


§ 

P 

< 


i 

h 


It 


i! 


P 


MASSAeHUsrm— Contlnoed. 

Oata bushels. 

Barley do... 

Buckwheat do... 

Potatoes do... 

Tobacco pounds. 

Hay tons. 


1,342,000 
144,000 
83,000 
2, « 13, 000 
3,619,000 
1,032.000 


26.7 
22.6 
18 
96 
1100 
1.3 


50,262 
6,371 
4,611 

27,218 

3,290 

793,846 


$0  90 

1  54 

1  14 

1  11 

22 

22  12 


$1,907,000 

221,760 

94,620 

2,900,430 

796,180 

22,827,840 


Total. 


ABdianoorn.. 


RHODE  ISLA5D. 


bushels. 

do... 

Bye do... 

Oats do... 

Barley do... 

Buckwheat do... 

Potatoes do... 

Tobacco pounds. 

Hay tons. 


340,000 

1,000 

34,000 

154,000 

35,000 

3,000 

364,000 


25.7 

16.9 

15 

27 

25 

15.5 

72.5 


990,807 


13,229 
SO 
2,266 
5,703 
1.400 
193 
5,020 


1  64 
272 
165 
84 
1  42 
1  16 
1  16 


32,844,120 


557,600 

2,720 

56,100 

129,360 

49,700 

3,480 

422,240 


67,000 


1.1 


60,909 


26  62 


1,783,540 


Total.. 


Indian  corn.. 
Wheat 


CONffSCTlCUT. 

bushels. 

do... 

Bye do... 

Oats do... 

Barley -.do... 

Buckwheat do... 

Potatoes do... 

Tobacco... pounds. 

Hay....- # tons. 


2,242,000 

75,000 

931,  COO 

2,878,000 

19,000 

216,000 

962,000 

6,664,000 

718,000 


33 
17.5 
14 

27.5 
23.* 
13 
68 
1266 
1.3 


68,779 


67,939 

4,285 

66,500 

104,654 

818 

16,615 

14,147 

5,263 

552,307 


1  50 
263 
1  63 

85 
1  45 
1  17 
1  10 

23 
21  60 


3,004,740 


3,363,060 

127,250 

1,517,530 

2,446,300 

27,580 

252,720 

1,058,200 

1,532,720 

15,508,800 


Total.. 


WXW  YORK. 


Indian  corn., 

Wheat 

Bye. 


Oats 

Barley 

Buckwheat . 
Potatoes.... 
Tobacco — 
H»y 


.bushels. 
....do... 
....do. 


do... 

do... 

do... 

do... 

pounds. 

tons. 


19,500,000 
8,250,000 
5,100,000 

38,000,000 
3,879,000 
6,541,000 

24,995.000 
8,743,000 
5,300,000 


30.4 
14.5 
15 

26.2 
20 
20 
84 
533 
1.2 


832,528 


641,447 

568,965 
340,000 

1,450,381 

193,250 

327,050 

296,726 

16,403 

4,441,666 


132 

264 

1  50 

76 

1  47 

1  04 

90 

14 

17  47 


25,904,070 


25,740,000 
21,760,000 
7,630,000 
28,820,000 

s;7Q»;iy 

6,862,64 

1,224,020 
93,115,100 


Total.. 


HIW  JXRSIT. 

Indian  corn bushels. 

Wheat do... 

do... 


Kye- 

Oats 

Barley 

Buckwheat. 
Potatoes.... 

Tobacco 

Hay 


....do... 
....do... 
....do... 
— do... 
.pounds. 


9,730,000 

1,508,000 

1,403,000 

6,628,000 

29,000 

775,000 

2,423,000 

150,000 

450,000 


33.1 
14 

13.7 
27 
21.5 
19.3 
56.6 
600 
L3 


8,276,588 


293,957 
107,714 
108,978 
245,481 
1,348 
40,155 
42,809 
250 
346,153 


123 
256 
1  63 

73 
127 
133 
1  41 

12 
22  13 


213,326,390 


11,967,900 
3,890,640 
2,433,590 
4,838,440 

36,830 
1,030,750 
3,416,430 

18,000 
9,958,500 


Total. 


1,186,845 


37,591,080 


rEXICSTLVAKIA. 

Indian  corn bushels. 

Wheat do... 

Rye.. do... 

Oats do... 

Barley do... 

Buckwheat t do... 

Potatoes do... 

6 


30,457,000 
15,000,000 

6,832,000 

59,900,000 

615,000 

8,844,000 
11,727,000 


32 

12.5 

13.7 

30 

20 

16.3 

74.4 


951,781 
1,200,000 

498.686 

1,996,666 

30,750 

542,576 

157,620 


1  17 

2  43 
1  41 

66 
1  37 
1  13 
1  04 


35,634,690 
36,450,000 

9,633,120 

39,534,000 

844550 

9,993,720 
12*196,080 
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TmbU  showing  the  cinema  in  bushels,  9ft,  t  oftaeh  principal  cr&p,  £c— Continued. 


Products 


Ig 

© 
0  a 

I* 


3 
J 
3 


Pennsylvania— Continued. 

Tobacco pound*. 

Bay..-. tone. 


4,713,000 
2,4*4,000 


725 
1.3 


6,499 
1,864.615 


$09 
14  83 


$434,080 
35, 947, 980 


Total  . 


7,849,193 


180,656,160 


DELAWARE. 


Indian  corn. 
Wheal 


bushels. 

do... 

Rye do... 

Oate do... 

Barley do... 

Buckwheat do... 

Potatoes do... 

Tobacco pound*. 

Hay ...., ton*. 


3,630,000 

685,000 

32,000 

2,711,000 

5.000 

20,000 

856,000 

10,000 

SO,  000 


16.3 
9.3 
7 

16.6 
23.8 
16.6 
41.6 
500 
1.6 


223,251 

1  02 

73,655 

238 

4,571 

1  50 

163,313 

73 

210 

1  27 

1,204 

I  22 

6,153 

1  00 

20 

10 

18.750 

17  66 

3,711,78 

1,630,300 

48,000 

1,979,030 

6,390 

24,400 

256,000 

1,600 

30.800 


Total. 


MARTLAsTD. 


Wheat. 
Bye 


.  bushel*. 
....do. 


Oat*. 


Buckwheat  , 


Bay. 


....do.... 

....do... 

....do... 

....do... 

....do... 

.pound*. 


11, 660, 000 

28.4 

5,435.000 

11 

524,000 

13.4 

7, 620,  COO 

23.2 

25,000 

26 

188,000 

18.8 

1,205,000 

71 

12, 472, 000 

453 

213.000 

1.3 

491, 127 


410,211 

494,000 
39,104 

328,448 

961 

10,531 

16,971 

49,607 

163,846 


0,186,660 


1  00 

2  43 
1  45 

68 
1  27 
1  20 
1  10 
12 
17  54 


12,698,500 

13,207,050 

759,800 

5,181,600 

31,750 

937,600 

1,325,  WO 

2,696,640 

3,736,6* 


Total . 


Wheal. 
Bye 

Oate  . 


.bushel*. 

....do. 

....do. 


Barky 

Buckwheat.. 


.do. 


....do... 
....do... 
....do... 
.pound*. 


18, 490. 000 

t\  713, 000 

768.000 

0, 425. 000 

6,000 

141, 00C 

1,480,000 

90,000,000 

294,000 


-1- 


20.9 

8 

8.5 
17 

12.3 
12.3 
67 
600 

1.2 


,513,760 


884,689 

839,125 

90,352 

554,411 

406 

11,403 

22,089 

130,434 

186,666 


85 

2  12 
I  14 

48 
1  05 

97 

66 

12.5 
12  48 


39,874,460 


15,716,500 

14, 23i,  560 

875.520 

4,524,000 

5.950 

136,770 

976.100 

11,960,000 

2, 79*  MO 


Total. 


NORTH  CAROLINA. 


IneVn  corn. 
Wheat 


bushel*  - 

do... 

Rye do... 

Oat* do... 

Barley do... 

Buokwbeat do... 

Potatoes do... 

Tobacco pounds. 

Hay tons. 


Total. 


SOUTH  CAROLINA. 

Indian  corn bushels. 

Wheat do. 

Bye 


.do. 


data do.... 

Barley do... 

Buckwheat do... 

Potatoe* do... 

Tobacco*. pounds. 

Hay tons. 

Total 


17,074.000 

3,415,000 

389,000 

3,479,000 

3,000 

22,000 

838,000 

40,212.000 

179,000 


7,634,000 

932,000 

56.000 

787,000 

7,000 


169,000 
100, 000 
77,000 


11.6 
G.9 
7.7 

13.3 
9 

17.5 

93 
652 
L5 


2,719,635 


1,549,482 

494,927 

50,519 

261,578 

3X 

1,257 

9.0J0 

61,674 

119.333 


1  04 

2  11 
1  41 

€4 
1  50 

ea 

62 
17.3 
12  06 


50,511,100 


18,692,960 

7,205,650 

548,490 

2,226,5*0 

4,500 

19.560 

519.560 

6,956.676 

2,158,740 


2,548,113 


9.6 
6.4 
5.7 
11.1 
6 


816, 041 
145,625 

9, 824 
70,9tsJ 

1,166 


89.4 
500 
1 


1,890 

200 

77,000 

1,122,646 


38,332,716 


1  15 

2  38 
1  79 

75 
200 


9,009,100 

2,218,160 

100,240 

590,250 

14,000 


?6 

17 

19  50 


128.440 

17,000 

1,501,500 

13,978,690 
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Table  $lunringthe  amount  in  buthds,  8fe.t  of  each  principal  crop,  be. — Continued. 


Products. 

1 

a 

< 

u 

8. 

2 

© 

|l 

? 

< 

I. 

"I 

I1 
1*. 

I! 

9        m. 

l 

3 

© 
Eh 

OIORGIA. 

29, 037, 000 

2,290,000 

76,000 

1,231,000 

12,000 

13.1 

8 

8.1 
12.4 
14.3 

2,216,564 

266,250 

9,382 

»      99,274 

839 

$0  96 

235 

1  77 

90 

203 

$67,875,520 

WWtt 

toe 

do.... 

do 

5,381,900 
134,580 

OM 

B«tej 

Back  w  bet 

do.... 

do.... 

do 

1,107,900 
94,360 

do.... 

309,000 

1, 290,  COO 

59.000 

101 
515 
1.3 

3,059 
2,504 
45,384 

6-2 

30 

21  58 

191,560 

Tofctoeo 

H*T 

pounds.. 

tons.. 

387,000 
1,273,220 

■Total 

2,663,256 

36,375,600 

[DA. 

bushels.. 

do.... 

do.... 

do.... 

do.... 

do 

2,500,000 

1,400 

11,000 

15,000 

3,000 

FLOW 

1b0mb  ouu... 

Waist 

S:::::::::::::::::: 

•«*y 

Bvrfcwhoat  ■ 

11.8 
7.9 
8 

17 

14.3 

211,864 

177 

1,375 

882 

209 

1  36 

2  20 
1  70 
1  25 
200 

3,450,000 

3,080 

18,700 

16,750 

6,000 

nuio<« 

do 

15,000 

500,000 

10, 000 

143 
500 
1.2 

104 
1,000 
8,333 

1  10 

30 

21  00 

16,000 

Taftaooo • .  • 

150,000 
210,000 

"«J 

toni.. 

Total 

223,944 

3,873.030 

ALABJ 

35,500,000 

954,000 

42,000 

597,000 

8,000 

16,2 
7.8 
7.9 
11.7 
14.4 

2,191,358 

122,307 

5,316 

51,025 

555 

79 
205 
1  63 

87 
1  96 

26,045,000 

fWlt 

Jfc 

g^::::::::::::: 

do.... 

do.... 

do.... 

1,955,700 

66.400 

519.390 

15,680 

fitaioai 

4KJ.000 
32!, 000 
92,000 

72.4 
600 
1 

6,657 

535 

92,000 

39 

34 

20  00 

284,380 

TlSICCO '. 

Bjw 

pounds.. 

109, 140 

Total 

| 

2, 469,  753 

32,837,750 

MTfffTM 

19,857,000 
24  ,000 
22,000 

15.7 
9.5 
11.5 

1,252,038 

25,263 

1,913 

6,923 

1,125 

1  09 

2  40 
1  92 
1  07 
1  50 

31,426.130 
576,000 

WWai    

do 

tM. 

do 

42,240 

Oatj 

do 

90,000  !    13 

96,300 

IbW 

13,500 

BttkwboAt , 

do 

do 

412,000       85 
120, 000     500 
40,000         1.3 

4,847 

240 

30,769 

78 

30 

16  43 

321,360 

Tiiiooo 

B» 

pounds.. 

tons.. 

36,000 
657,200 

Total 

1,323,118 

23,168,730 

1 

louih 

9,535,000 
40,000 
15,000 
60,000 

15.6 
8 

12.5 
14 

611,217 
5.000 
1,200 

4,285 

1  10 

2  50 
1  92 
1  62 

10,488,500 

Want 

do 

100,000 

*£• 

Oati              --.-t 

do 

28,800 
97,200 

Iwk  VBOttt 

do.... 

241,000 
15,000 

101 
500 
1.5 

2,386 
SO 

1  21 
30 

291, 6M> 

Totaeeo 

*y- 

ponDds.. 

4,500 

Total 

] 

654.784- 

11, 919, 110 

20,716,000 
794,000 
100,000 
813,000 

28.2 
9.5 
16.3 
23.5 

734,609 

83,378 

6,134 

34,595 

75 

1  e9 

1  28 
79 

15,537,000 

WW* 

&• 

Out 

do.... 

do.... 

do.... 

1,500,660 
128,000 
642,270 
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Table  showing  the  amount  in  bushels,  5fc,  of  each  principal  cropy  c\c.~ Continued. 


Product! 

1 

0  V. 

a 

< 

& 

li 

Number  of  acred 
In  each  crop. 

m  a 

■28. 

•   . 
.2  o 

> 

J 

« 
n 

> 

a 

c 
6- 

Texas— Continued 
Barley 

.bushels.. 
do.... 

41,000 

24.8 

1,653 

$110 

$45,100 

Potatoes. 

do.... 

303,000 

110,000 

17,000 

130.3 
500 

1.7 

2,325 

220 

10,000 

69 

25 

16  60 

209,07 

Tobacoo 

Hay 

..pound!.. 
tons.. 

27.500 
283,200 

Total 

873,114 

18,371,800 

..bnshela.. 
....do.... 

ARKANSAS. 

Indian  corn 

Wheat 

2L  243, 000 

870,000 

39,000 

392,000 

4,000 

26.5 
9.2 
13.2 
16.7 
15 

801,622 

94,565 

2,954 

*     23,473 

266 

77 
2  01 
1  31 

83 
200 

16,357.110 
1,748,100 

....do 

51,080 

Oats ,,TT T 

....do.... 

325,360 

8,000 

....do.... 

....do.... 

323,000 

1,739,000 

9,000 

94 
714 
L8 

3,436 
2,435 
5,000 

i  02 

23 

20  75 

329.460 

Tobacco 

Hay 

..pounds.. 
tons.. 

399,970 
186,750 

Total 

933,751 

19,405,840 

TENNESSEE. 

..bushels.. 
do 

50,250,000 

6,017,000 

239,000 

20,000 

11,000 

1,260,000 

40,968,000 

151,000 

23.7 
8.5 

las 

15 
72.4 
620 
1.3 

2,120,253 
707,882 
22,761 

1,025 

733 

17,403 

66,109 

116,153 

55 

2  11 
120 

1  58 

89 

14 

18  95 

27,637,500 

Wheat..... 

12,695,870 

Rye..... 

....do..*.. 

286,600 

Oats 

Barley 

BnckWheat 

Potatoea 

Tobacco 

Hay. 

....do.... 
do.... 

do.... 

.....tons.. 

17,380 
1,121,400 
5,738,320 
2,861,450 

Total 

^# 

3,224,007 

52,024,800 

WEST  VIRGINIA. 

..bushels.. 

do.-.. 

....do.... 

6,500,000 

1,900,000 

71,000 

1,500,000 

55,000 

350,000 

650,000 

2,100,000 

150,000 

29.7 
10.5 
12,4 
21.5 

2a  8 
14.8 
69.6 
690 
1.4 

218,855 

180,952 

5,725 

69,767 

2,644 

23,648 

9,339 

3,043 

107,142 

89 
239 
1  20 

51 
1  40 
1  07 

81 

•  17 

11  44 

5,785,000 

Wheat -* 

4,541,000 
65,200 

Oats 

....do.... 

7es,ooo 

....do.... 

77,000 

Buckwheat 

Potatoea 

do.... 

do.... 

..pounds.. 

374,500 
526,500 
357,000 

Hay 

.....tons.. 

1,710,000 

Total 

621, 115 

14,227,200 

..bushels.. 
....do.... 

^n 



— — — — ——. 

KENTUCKY. 

46,550,000 

2,847,000 

473,000 

5,136,000 

159,000 

11,000 

1,286,000 

40,000,000 

118,000 

24.7 
&2 

ia7 

18.8 
17 
12.8 
50.7 
553 
1.3 

1,884,615 
347, 195 
44,205 
273,191 
9,332 
859 
25,364 
72,463 
90,769 

65 

2  17 
1  36 

57 
1  33 
1  28 

98 

09.7 
14  60 

30,257,500 

6,177,990 
652,740 

Oati   

2,927,520 

Barley 

Buckwheat 

....do.... 
.  ..do.... 

211,470 
1,200,280 

tons.. 

3,880,000 

Hav    

1,746,400 

Total 

2,748,013 

47,127,980 

MISSOURI. 

..bushels.. 
do.... 

50,437,000 

4,314,000 
157,000 
69,000 

27.2 

30 

2L1 

21 

1,854.301 

400,080 

14,444 

143,800 

7.440 

3,285 

66 
2  00 
1  15 
49 
140 
121 

33,288,420 

Wheat 

9,922,000 

Rye 

OaU 

Barley •. 

Buckwheat 

do.... 

....do.... 

do.... 

do.... 

269,100 

2,113,860 

229,220 

83,490 
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Product*. 


a 

< 


& 
5. 

§>8 


i 


Missouri— Continued. 


PltfatOM. 

Tobacco  . 

»y 


.  bushels. 
..pounds. 


1,112,000 

11,657,000 

680,000 


73.9 
803 
L7 


15,047 

14,534 

400,000 


$0  97 

11.5, 
11  11 


$1,078,640 
1,340,555 
7,554,800 


Total. 


Oats. 


.bushels. 
....do... 
....do... 


Tsaaato. 

my 


....do... 
....do... 
....do... 
....do... 
. poundi . 
....tons. 


109,001,000 

28,000,000 

639,000 

32,158,000 

996,000 

248,000 

3,673,000 

15,792,000 

2,667,000 


23.8 
11.4 
15 
30.1 
22.3 
15*2 
60.5 
573 
1.5 


2,852,931 


4,583,655 

2,456,140 
42,600 

1,068,372 
44,663 
16,315 
60,710 
27,560 

1,778,000 


1  97 
1  19 

49 
128 
1  10 
1  20 

08 
973 


55,880,085 


74,281,880 

55,160,000 

760,410 

15,757,420 

1,274,880 

272,800 

4,407,600 

1,268,360 

25,949,910 


Total.. 


10, 078, 015 


179,128,260 


.bushels. 
....do. 


Oats 

Btrfey 

BstkWfaeat. 


.do. 


.do. 
....do... 
....do... 
....do... 
.pounds. 
....tons. 


80,757,000 

16,861,000 

396,000 

11,174,000 

346,000 

398,000 

3,094,000 

7,385,000 

1,208,000 


29.2 
10.5 
14.1 
10.9 
21.1 
16.7 
7a  3 
809 
1.4 


2,765, 
1,605, 
28, 
1,025, 
16, 
23, 
42, 
9, 


65 
2  21 
1  18 

49 
122 
1,10 

97 

09.4 
11  63 


52,492,000 

37,262,810 

467,280 

5,475,260 

422,120 

437,800 

3,004,180 

694,190 

14,049,040 


TotaL. 


6,379,163 


114,301,680 


Wheat, 
lye.... 


.bushels. 
....do... 
....do. 


.do. 


....do. 

....do. 

....do... 

.pounds. 

....tons. 


64,000,000 

18,000,000 
1,072,000 

23,296,000 
2,520,000 
1,023,000 
7,233,000 

10,749,000 
2,219,000 


28.7 
1L6 
13.4 
31.1. 
24 

ia5 

75.4 
667 
1.4 


2,229,965 

1,551,724 

80,000 

749,067 

105,000 

75,777 

95,994 

16,115 

1,565,000 


236 

1  26 

54 

1  29 
1  15 
1  00 
10 
12  32 


52,480,000 

42,480,000 
1,350,720 

12,579,840 
3,250,800 
1,176,450 
7,238,000 
1,074,900 

27,338, 08p 


TotaL. 


Vasal, 
lye... 


**y 


.bushels. 
....do... 
....do. 


.do. 


....do. 
....do... 
....do... 
.pounds. 
tons. 


15,118,000 
15,250,000 
600,000 
8,045,000 
418,000 
1,293,000 
5,750,000 
3,500,000 
1,377,000 


6,488,642 


481,464 

1,229,838 

34,883 

272,711 

20,000 

75,174 

58,974 

3,500 

1,059,230 


96 
234 
1  30 

68 
136 
1  04 

73 

21 
16  14 


148,968,790 


14,513,280 

35,685,000 

780,000 

5,470,600 

568,480 

1,344,720 

4,197,500 

735,000 

22,224,781 


Total. 


3,285,774 


85,519,86c 


.bushels, 
.do. 


.do.. 


.do. 

.do. 

.do. 

.do. 
.pounds. 
....tons. 


9,885,000 

22,000,000 

1,050,000 

20,606,000 

894,000 

65,000 

4,097,000 

100,000 

1,370,000 


33.6 
12.3 
16.5 
35 
25.6 
15.6 
96 
650 
1.6 


Total. 


294,196 

1,788,617 

63,636 

988,800 

34,651 

4,166 

42,677 

153 

856,250 

3,673,146 


86 
1  77 
1  14 

59 
1  35 
100 

69 

20 
11  11 


8,501,100 

38.940,000 

1,19?,  000 

12,158,720 

1,206,900 

o^fcO 

2,826,930 

20,000 

15,220,700 

80,136,350 
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Table  showing  the  amount  in  bushels,  8fc.t  of  each  principal  crop,  9fc. — Continued. 


Products. 


MINNESOTA. 


Indian  corn bushels. 

Wheat do. 


Rye. 


.do.. 


Oats do. 

Barley do... 

Buckwheat do... 

Potatoes do... 

Tobacco pounds. 

Hay tons. 


Total., 


Indian  corn bushels. 

Wheat do... 

Bye do... 

~~"  do... 

do.., 

do... 

do... 

pounds. 

tons. 


Oats 

Barley 

Back  wheat. . 
Potatoes  .... 
Tobacco  .... 
Hay 


Total., 


KANSAS. 

Indian  ©orn bushels. 

Wheat * do... 

Bye do... 

Oats t do... 

Barley do... 

Buckwheat do... 

Potatoes do... 

Tobacco pounds. 

Bay tons. 


Total. 


NEBRASKA. 


Wheat. 
Bye..., 


.bushels. 
....do... 
....do. 


Oats do... 

Barley do... 

Buckwheat do... 

Potatoes do... 

Tobacco pounds. 

Hay tons. 


Total. 


a. 


4,500,000 

10,000,000 

500,000 

6, 150, 000 

350,000 

40,000 

3,150,000 

75,000 

996,000 


63,333,000 

16,300,000 

550,000 

16,250,000 

1, 125, 000 

314,000 

3,361,000 

386,000 

1,850,000 


i 


30 
32.5 

18.8 

38 

S3, 6 

14.4 
110 
600 
1.8 


33.8 

12.7 

19.4 

42 

29 

20.6 

108.7 

656 
1.9 


8,159,000 

1,250,000 

4,000 

236,000 

6,000 

31,000 

314,000 

150,000 

162,000 


38.6 

14 

20.3 

36 

26.7 

19.7 
109 
550 
1.9 


1* 


150,000 

800,000 

26,595 

161,842 

14,830 

2,777 

28,636 

125 

291,666 


1,476,471 


1,577,899 

1,283,464 

28.350 

386,904 

38,793 

15,242 

30,919 

588 

657,894 


8,325,000 
500,000 

2,000 
450,000 

6,000 


108,000 
3O.0C0 
35,000 


36 

15 

25.3 

39.2 

27 


95 
434 
1.9 


I 


PACIFIC  STATES  AND  TERRITORIES. 


Indian  corn. 

Wheat 

Bye 


.bushels. 

....do... 

.do. 


Oate do... 

Barley do... 

Buckwheat do... 

Potatoes do... 

Tobacco pounds. 

Bay tons. 

Total 


500,000  1    29.4 
20,000,000       16.6 


2, 500, 000       38. 4 
13,000,000  1    23.6 


3,000,000 


500,000 


93.7 


1.2 


4,020,053 


211,373 

89,285 

197 

6,555 

224 

1,573 

2,880 

272 

85,263 


397,622 


64,583 

33,333 

79 

11,479 

222 


1,136 

69 

18,421 


129,322 


17,006 
1, 201, 819 


65,104 
550,847 


$1  07 

146 

1  11 

72 

1  07 

hi  25 

92 

20 

728 


1  04 
42 

1  16 

1  10 
79 
23 

577 


55 
1  64 
I  15 

49 
1  10 
1  26 
1  02 

22 
506 


74 

1  32 

1  02 

59 

96 


1  33 

22 

554 


90 
1  10 


32,017 
"416,' 666* 
2,286,459 


50 
45 


60 

"e'so* 


1 

•3 


$4,815,000 

14,800,000 

555,000 

4,428.000 
374,500 

50,000 
2,898,000 

15,000 
3,828,000 


31,757,5V 


89,3831150 

23,309,000 

578,000 

6,825,000 

1,305.000 

345.400 

8,655.190 

88,780 

7,818,800 


71,646,080 


4,4*7,450 

2.300,000 

4.600 

115,640 

6,600 

39,060 

330,880 

33,000 

889,900 


8,129,390 


1,780,500 

660.000 

2,040 

867i,500 

5,760 


143,640 

6,000 

198,800 


3,997,940 


450.000 
28,000,000 


1,250,000 
5,850,000 


1,800,000 


4,250,000 
35,600,000 
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AGRICULTURAL  REPORT. 


C. — A  general  summary  showing  the  estimated  quantities,  number  of  acres, 
and  aggregate  value  of  the  principal  crops  of  the  farm  in  1867. 


Product*. 

Number  of  bushels. 

Number  of  acres. 

Value. 

Indian  corn 

768,320,000 
212,441,400 
23,184,000 
278,  fi9P,  000 
23,727,000 
21,359,000 
97,783,000 

32, 520, 240 
18,321,561 
1,689,175 
10,740.416 
1,131,217 
1,227,826 
1, 192,  195 

$610,948,390 

Whoat 

421.796.460 

Rye 

32,  499, 700 

Oats .*. 

172,  472, 970 

Barley 

22,850.130 

Buckwheat 

23,  469, 650 

Potatoes 

89.276,630 

Total 

1, 427, 512, 400 

66,828,639 

494,333 

30,020,554 

7,000,000 

1, 373. 314, 130 

Tobacco  .... ..............................pounds.. 

313,724,000 

26,277,000 

2,450.000 

$41,263,431 

Hay tons.. 

Cotton bafei.. 

372,864,670 
220,000.000 

Total 

94,343,526 

2,007,462,231 

D.—  Table  showing  the  average  field  of  farm  products  per  acre  for  the  year  1867. 


State* 

i 

| 

I 

i 

! 

3 

\ 

i 
I 

o 

t 

Main* 

Busk, 
33.4 
35.5 
36.2 
35.7 
85.7 
33 
30.4 
33.1 
32 
16.3 
2&4 
90.9 
11.6 
9.6 
13.1 
11.8 
16.2 
15.7 
15.6 
28.2 
96.5 
23.7 
29.7 
24.7 
27.9 
23.8 
29.2 
28.7 
31.4 
33.6 
30 
33.8 
38.6 
36 

Bush. 
10.6 
12.1 
15.8 
16 
16.9 
17.5 
14.5 
14 

12.5 
9.3 
11 
8 

6.9 
6.4 
8 

7.9 
7.8 
9.5 
8 

9.5 
9.2 
8.5 
10.5 

as 

12.4 

11.4 

10.5 

11.6 

19.4 

12.3 

19.5 

12.7 

14 

15 

Bush. 
14.8 
14.7 
15 
15.6 
15 
14 
15 
13.7 
13.7 
7 

13.4 
8.5 
77 
5.7 
8.1 
8 

7.9 
11.5 
12.5 
16.3 
13. « 
10.5 
12.4 
10.7 
16.2 
15 
14.1 
13.4 
17.2 
16.5 
18.8 
19.4 
20.3 
25.2 

Bush. 
22 
27.5 
30.1 
26.7 
27 
27.5 
26.2 
27 
30 
16.6 
23.2 
17 

13.3 
11.1 
12.4 
17 
11.7 
13 
14 

23.5 
16.7 
15.4 
21.5 
18.8 
30 
30.1 
10.9 
31.1 
29.5 
35 
38 
42 
36 
39.2 

Bush. 
18.3 
24.5 
23.4 
22.6 
25 
23.2 
20 
21.5 
20 
23.8 
26 
12.3 

9 

6 

14.3 
14.3 
14.4 

8 

Bush. 

21.9 

22.3 

25.4 

18 

15.5 

13 

20 

19.3 

16.3 

16.6 

18.8 

12.3 

17.5 

Busk. 
86.6 
97.5 

116.9 
96 
72.5 
68 
84 

56.6 
74.4 
11.6 
71 
67 
93 
89.4 

101. 

143 
72.4 
85 

101 

13a  3 
94 
72.4 
69.6 
50.7 
73.9 
60.5 
73.2 
75.4 
97.5 
96 

110 

108.7 

109 
95 

Pound*. 

"*5o6" 
500 

1,100 

"i.'iie" 

533 
600 
725 
500 
453 
690 
652 
500 
515 
500 
600 
500 
500 
500 
714 
620 
690 
553 
802 
573 
809 
667 
1,000 
650 
600 
656 
550 
434 

Tone. 
1 

New  Hampthirt ............ 

1 

L 

Massachusetts 

1.3 

Rhode  Island 

1.1 

LS 

New  York 

Li 

New  Jersey 

LS 

LS 

1.0 

Maryland 

LS 

Virginia 

1.9 

North  Carolina 

LS 

gonth  Carolina  .....T^r r 

1 

L$ 

Florida.... 

Lt 

1 

MiiwixMlppi 

L3 

Louisiana 

LS 

Texas 

94.  B 

15 

19.5 

20.8 

17 

21.1 

22,3 

21,1 

24 

20.9 

25.8 

23.6 

99 

26.7 

27 

....... 

14.8 

12.8 

21 

15.2 

16.7 

13.5 

17.2 

15.6 

14.4 

20.6 

19.7 

1.T 

Arkansas....... 

Lt 

Tennessee 

LS 

West  Virginia 

L4 

Keu t ucky  .................. 

LS 

Mbfeouri 

LT 

Illinois 

LS 

Ind  ana 

L4 

Ohio 

1.4 

Michigan 

LS 

LS 

Minnesota 

LS 

Iowa 

L9 

Kansas 

L9 

Nebraska 

L9 

These  estimates,  in  comparison  with  a  similar  table  for  1866,  exhibit  marked 
changes.  New  England  shows  about  the  same  yield  of  corn,  bnt  the  States 
west  of  the  Mississippi  make  a  material  increase,  while  Illinois,  in  consequence 
of  the  drought,  sht>ws  a  reduction  from  31.6  to  23.8  bushels.  The^rheat  yield 
of  the  trans-Mississippi  States  has  manifestly  declined,  while  Ohio  exhibits  an 
increase  of  from  4.5  to  1 1  bushels.  Indiana,  instead  of  5.9  bushels,  gives  an  average 
of  10.5  bushels.  The  influence  of  partial  local  Mimes  can  readily  be  traced  in 
this  change  of  figures. 
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E. —  Table  thawing  the  average  cask  value  of  farm  products  per  acre  for  the  year  1867. 


States. 


i 

6 


$53  10 
55  38 
55  02 
54  62 

48  14 

49  50 
40  13  , 
40  71 
37  44 

16  62 
30  95 

17  76 

15  06 

11  04 

12  57 

16  28 

12  79 

17  11 
17  16 
21  15 

20  40 

13  03 
26  43 

16  05 

17  95 
If  18 

18  98 
23  53 
30  14 
28  89 
32  10 
16  59 

21  20 
26  64 


129  57 
34  96 

43  GO 

44  96 

45  96 

46  02 
38  28 
36  12 
30  37 
22  13 

26  73 

16  96 

14  55 

15  23 
18  80 

17  38 
15  99 
22  80 

20  00 

17  95 

18  49 
17  83 
25  09 

17  79 
.24  80 

22  45 

23  20 

27  37 
29  01 

21  77 

18  50 

18  16 
25  76 

19  60 


$23  82 

23  81 

24  30 
24  64 
24  75 
22  82 
22  50 
22  33 
19  31 
10  50 

19  43 
9  69 

10  65 
10  20 
14  33 

13  60 
12  87 
22  08 

24  00 

20  86 

17  29 
12  60 

14  88 
14  76 

18  63 

17  85 
16  63 
16  88 

22  36 

18  81 
20  86 
20  17 

23  34 

25  70 


$17  60 

22  00 

23  17 

24  03 

22  68 

23  37 
19  91 
19  71 

19  80 
12.11 

15  77 
8  16 
8  51 

8  32 
11  16 

21  25 
10  17 
13  91 

22  68 
18  56 

13  86 

9  54 
10  96 
10  71 

14  70 
14  74 

5  34 

16  79 

20  06 
20  65 
27  36 

17  64 
17  64 

23  12 


$20  67 
30  38 
34  16 

34  80 

35  50 
33  64 

29  40 
27  30 

27  40 

30  22 
33  02 

12  91 

13  50 
12  00 
29  02 

28  60 
28  22 
12  00 


27  28 
30  00 
26  13 

29  12 
22  61 

30  80 

28  54 
25  74 
30  96 

28  42 
34  83 
25  25 
33  64 

29  37 
25  92 


$21  68 
22  30 

24  63 
20  52 

17  98 
15  21 
20  80 

25  66 

18  41 
20  25 
22  56 
11  93 
15  57 


23  70 

15  83 

16  38 
25  41 

16  72 
18  37 
15  52 

17  88 
15  60 

18  Otf 
22  66 

24  82 


| 
£ 


$80  53 

78  97 
80  66 

106  56 

84  10 

74  80 

75  60 

79  80 

77  37 

41  60 

78  10 
44  22 
57  06 
67  94 
62  62 

157  30 

42  71 
66  30 

122  20 
69  90 
95  88 
64  43 
56  37 
49  68 

71  68 

72  60 
71  00 
75  40 
71  17 
66  24 

101  20 

85  87 
111  18 
126  35 


$00  00 

90  00 

242  00 


291  18 
74  62 
72  00 

65  25 
50  00 
54  36 
86  25 

112  79 

85  00 
154  50 
150  00 
204  00 
150  00 
150  00 
125  00 
164  23 

86  80 
117  30 

53  54 
92  23 
45  84 
76  04 

66  70 
210  00 
130  00 

120  00 
150  88 

121  00 
95  48 


n 


$14  62 
15  00 
15  36 
28  76 


28  08 
20  96 
28  76 
19  27 
28  25 
22  60 
14  97 

18  09 

19  50 

28  05 
25  SO 

20  00 

21  35 

29  62 
28  22 
37  36 
24  63 
16  01 

19  24 
IB  66 
14  69 

16  SB 

17  24 

20  96 
17  77 
13  10 
10  96 

965 
10  62 


FARM  STOCKS. 
Daring  the  year  1867  a  small  gain  appears  in  the  number  of  all  domestic 
■ammilgj  except  sheep  and  swine,  as  follows :   An  increase  of  355,677  horses, 
33,299  mules,  342,795  cows,  and  21 1,532  other  cattle,  a  decrease  of  393,477 
sheep,  and  376,276  hogs.    The  estimated  numbers  are  as  follows  : 


Horses. 


Moles. 


Sbeep. 


Cows. 


Other  cattle. 


Hogs. 


1867. 
1868. 


5,401,263 
5, 756, 940 


822. 3ee 
855,685 


39.385,386 
38,991,912 


8,348,773 
8,691,568 


11,730,952 
11,942.484 


24,693,164 
24,317,668 


Prices. — The  estimates  of  prices  have  receded  as  follows :  Horses,  from  879  46 
to  $75  16  ;  mules,  from  $92  52  to  $77  CI ;  milch  cowa,from  $39  77  to  $36  78; 
other  cattle,  from  $21  55  to  $20  86;  sheep,  from  $3  37  to  $2  52;  and  swine, 
from  $5  43  to  $4  55.  The  percentage  of  loss  is  greatest  in  sheep  and  smallest 
in  cattle,  in  the  following  order:  Sheep,  25;  mules,  15;  swine  14;  milch 
cows,  7  ;  horses  5 ;  oxen  and  young  cattle,  3  per  centum.  The  reduction  has 
been  gradual  and  steady  from  the  inflation  of  1865,  and  will  probably  continue 
till  the  resumption  of  specie  payments. 

Total  value. — The  total  estimated  value  of  live  stock  of  farms  is  $1 ,337,  111  ,822, 
t  decrease  of  $59,531,877,  resulting  not  from  a  diminution  of  numbers  but  a 
depreciation  in  price  ;  the  greatest  shrinkage  being  in  the  south — amounting  to 
Dore  than  $6,000,000  in  Mississippi,  $5,000,000  in  Texas,  5,000,p00  in  Ala- 
bama, and  almost  $10,000,000  in  Kentucky.  Wisconsin,  Minnesota,  Iowa,  and 
Nebraska  have  made  an  increase. 

The  census  valuation  of  1860  was  $908,205,495,  equal  at  the  present  price  of 
gold  to  $1,225,000,000  in  currency,  leaving  $112,000,000  as  the  actual  increase 
sn  the  value  of  farm  stock  in  eight  years. 
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G.— Table  showing  the  total  value  of  live  stock  in  the  following  States  for 
the  years  1860, 1867,  and  1868. 


States. 


Maine 

New  Hampshire. 

Vermont 

Massachusetts  .. 
Rhode  Island  . . . 
Connecticut .... 

New  York 

Sew  Jersey  .... 
Pennsylvania... 

Delaware 

Midland 

Tiguna 

Herta  Carolina.. 
SonA  Carolina  . 

Gewpa 

Florida 


1860. 


Kebraska 

Pirifie  States  and  Territories. 


Total. 


$15,437,533 
10,9-24,627 
16,241,989 
12,737,744 

2, 042, 044 

11,311,079 

103,856,296 

16,134,693 

69,672,726 

3,144,706 
14,667.853 
35,420.369 
31,130,805 
23,934,465 
38,372,734 

5,553,356 
43,411,711 
41,891,692 
24,546,940 
42,825,447 
22,096,977 
60,211,425 
12,382,680 
61,868,237 
53,693,673 
72,501,225 
41,  £55,539 
80,384,819 
23,714,771 
17,807,375 

3,642,841 
22,476,293 

3,332,450 

1,128,771 
48,586,064 


January,  1867. 


$20,540,944 
13,836,464 
24,044,396 
18,224,954 
2,920,994 
17,572,009 

180,039,650 
26,877,583 

115,949,154 
3,747,696 
19,344,467 
34,993,665 
22,946,7:.3 
13,515,128 
29,407,415 
4,647,086 
26, 134,639 
23,530,710 
10,967,091 
38,890,472 
14,892,374 
41,805,695 


January,  1868. 


1,089,329,915 


50,069,931 
49,972,257 

U\  864, 023 
78,542,074 

130,137,240 
56, 077, 373 
52,235,126 
15,400,659 
74,067,735 
10,081,590 
4,366,352 
55,000,000 


1,396,643,699 


$19,974,801, 
12,474,029 
20,418,952 
19.214,502 

2,869,744 

18,699,012 

166,557,969 

25,502,769 

112,118,603 

4,263,973 
18,992,336 
35,148,572 
20,052,456 
10,693,117 
26,463,675 

4, 190, 484 
21,126,832 
16,815,802 

8,492,468 
33, 606, 563 
15,309,989 
38,708,709 
15,679,734 
40,491,619 
50,728,286 
109,798,764 
72,796,080 
123,834,351 
50,084,011 
54,851,907 
16,301,354 
75,718,514 

9,962,311 

5,169,536 
60,000,000 


1,337,111,* 


E— Showing  the  total  number  and  value  of  each  kind  of  live  stock  in  the 
States  named  in  the  preceding  table  in  January,  1868. 


Number. 


Value. 


Bms. 
Males.. 
Cattle.. 

tot!" 
nfifi... 


5,756,940 

855,685 

20,564,152 

38,111,418 

24,317,258 


$426,931,267 

66,104,869 

565,081,884 

96,381,609 

110,866,266 


Total  Talue. 


1.165,365,895 


CONDITION  OF  FAEM  STOCK. 

Heavy  losses  of  cattle  and  horses,  and  especially  of  sheep  and  hogs,  were 
acorded  in  the  report  of  1866.  Insufficient  feed,  oare,  and  shelter,  in  those 
large  sections  of  the  country  in  which  barns  do  not  enter  prominently  into  farm 
ttaaomy,  were  punished  by  the  sacrifice  of  millions  of  money  in  the  value  of 
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this  species  of  farm  property.  This  pecuniary  motive  for  the  exercise  of  greater 
homanity  has  not  been  ineffectual ;  a  better  winter  provision  for  stock  has  been 
made  in  many  cases,  and  the  results  of  superior  care  have  been  satisfactory  and 
remunerative.  The  past  winter  has  also  been  more  favorable  to  the  health  of 
farm  animals.  The  season  has  been  long,  uniform  in  temperature,  and  not 
excessively  cold ;  and  these  characteristics  have  been  more  general  than  usual 
throughout  the  national  area,  which  includes  so  many  varieties  of  climate  and 
meteorological  conditions.  In  the  eastern  and  northern  States  hay  was  generally 
abundant.  In  the  Ohio  valley,  between  latitude  38°  and  40°,  the  long  and 
severe  drought  diminished  the  supply  of  feed,  so  that  this  region  of  ordinary 
superabundance  of  forage  was  put,  for  once,  to  a  severe  test,  and  in  some  places 
an  actual  scarcity  resulted. 

There  is  yet  a' lamentable  want  of  buildings  and  other  structures  for  the  com- 
fort of  farm  animals  and  economy  in  their  feed  and  management.  There  is  piety 
and  sense  in  the  suggestion  of  a  correspondent  that  "  a  man  with  any  regard  to 
Christianity  or  his  pocket  will  not  allow  his  cattle  to  range  unprotected  in  open 
fields.'7  The  necessity  for  barns,  or  efficient  shelter  of  some  description,  in  the 
entire  area  south  and  west  of  Pennsylvania,  demands  the  immediate  and  urgent 
consideration  of  humane  and  thrifty  farmers. 

The  region  of  the  northern  Mississippi  and  Missouri  is  far  better  calculated  for 
grazing  and  feeding  stock  than  for  growing  cereals.  It  combines  a  healthy 
climate  with  a  deep,  fine,  rich  soil,  and  a  long  summer  of  high  temperature,  giv- 
ing rampant  growth  to  vegetation,  succulence,  bulk,  more  straw  than  grain,  more 
grass  than  seed,  a  better  growth  of  green  than  of  white  crops ;  and  its  capabili- 
ties are  not  improved  or  its  resources  utilized  by  growing  grain  and  ignoring 
cattle. 

In  Wisconsin,  Minnesota,  Iowa,  and  to  a  great  extent  in  more  eastern  States 
the  only  barns,  with  few  exceptions,  are  poles  or  boards,  forming  a  skeleton  frame, 
covered  with  heavy  masses  of  straw  from  the  stacks,  from  the  interior  of  which 
nearly  all  light  and  air  are  excluded,  and  in  which  horses,  cattle,  and  sheep  lie 
upon  their  filth,  until  the  whole  structure  is  a  mass  of  rotten  straw,  mold,  and 
reeking  dampness.  In  some  cases  these  rude  shelters  are  arranged  with  some 
regard  to  cleanliness  and  healthfulness  of  stock,  but  most  of  them  are  damp, 
noisome,  and  repulsive  in  the  extreme.  The  business  of  stock  raising  will  never 
be  sufficiently  extended  or  properly  remunerative  till  some  attention,  some  expense, 
is  bestowed  upon  barns  and  cattle  sheds. 

In  the  south  it  is  a  little  worse,  and  only  a  little,  with  no  bams  or  shelter  what- 
ever. In  a  good  winter,  in  the  lee  of  fodder  stacks,  the  protection  of  a  forest, 
or  the  dryest  hummocks  of  a  canebiake,  the  animal  may  seek  the  range  in  the 
spring  in  a  medium  condition.  The  attention  of  southern  fanners  is  called  to 
the  urgent  necessity  for  a  better  provision  of  forage  for  horses  and  cattle.  The 
most  disheartening  reports  of  weakness  and  death  from  lack  of  nutrition  have 
been  received — in  some  instances  of  horses  and  mules  dropping  down  exhausted 
in  the  furrows.  Tho  millions  lost  by  such  indifference  and  inefficiency,  in  the 
sacrifice  of  flesh,  health,  and  ability  to  fatten,  are  scarcely  less  than  the  heavy 
losses  now  incurred  by  actual  disease. 

CATTLE. 

Cattle  have  been  wintered  successfully  almost  without  exception  in  the  eastern, 
western,  and  northwestern  States.  Some  farmers  with  short  supplies  of  fodder 
turned  out  their  stock  to  spring  pasture  in  lean  but  healthy  condition,  and  others, 
whose  animals  did  well  through  the  winter,  obliged  to  seek  for  them  an  early 
bite,  observed  a  falling  off  in  flesh  during  a  season  of  cool  weather  and  frosty 
nights. 

In  western  Maryland  their  condition  was  "  as  bad  as  in  lSBG-'G?  f  it  was  poor 
in  many  counties  in  Virginia,  and  in  Norfolk  it  "  was  never  worse."  In  many 
counties  of  the  more  southern  States  it  was  poor,  but,  on  the  whole,  no  worse. 
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generally,  than  usual.  In  Kentucky  winter  grasses  were  injured  by  the  severe 
drought  of  the  preceding  summer-  In  the  following  counties  of  Ohio  cattle  are 
reported  thin :  Seneca,  Miami,  Jefferson,  Butler,  Harrison,  Fayette,  Washington, 
Madison,  Highland,  Coshocton,  Athens,  Hancock,  Wayne,  Boss,  Shelby,  and 
Fairfield.  Very  little  complaint  of  inferior  condition  has  come  from  States  fur- 
ther west,  and  almost  literally  nothing  of  disease  has  been  reported. 

Diseases  of  cattle. — Exemption  from  epizodtics  and  all  uncommon  maladies  of 
cattle  is  distinctly  announced  in  a  large  portion  of  the  counties  reported ;  in  the 
northern  States  exceptions  to  this  rule  are  comparatively  rare.  The  diseases 
most  fatal  are  pleuro-pneumonia,  Spanish  fever,  murrain,  distemper,  abortion, 
black  leg,  &c.  Starvation,  in  some  cased,  has  resulted  from  the  pernicious  prac- 
tice of  burning  the  range,  which  destroys  much  of  the  value  of  southern  vege- 
tation. In  Duval  county,  Florida,  a  disease  vulgarly  named  "  salt-sick,"  sup- 
posed  to  result  from  eating  plants  growing  near  salt  water,  has  been  fatal.  In 
Baker,  Florida,  an  unknown  disease  has  destroyed  2,000  cattle  during  the  past 
year.  A  disease,  the  symptoms  of  which  are  not  given,  caused  the  loss  of  15 
per  centum  of  the  cattle  of  Charlton  county,  Georgia.  A  disease  of  the  gall, 
affecting  milch  cows,  occasioned  some  loss  in  Washington,  Tennessee.  Murrains 
and  distempers,  without  defined  characteristics,  are  reported  from  various  quarters, 
particularly  in  North  Carolina  and  South  Carolina.  While  in  some  localities 
many  herds  were  starving,  in  Tompkins,  New  York,  "  a  few  died  from  over- 
feeding.7'  The  Spanish  fever  has  been  less  severe  than  for  many  years  past ;  in 
Barton,  Georgia,  20  cases  are  reported,  a  few  in  Newton  and  towns  in  the  same 
State,  and  some  mortality  in  Missouri  and  Kansas.  Abortion  has  occasioned  loss 
•f  dairy  cows  in  Now  York  and  New  Jersey.  Pleuro-pneumonia  is  reported 
from  Baltimore,  Maryland,  and  Montgomerv,  York,  and  other  counties  in  Penn- 
sylvania; from  Hudson,  New  Jersey,  introduced  from  New  York  city.  A  cor- 
respondent thus  describes  the  disease  in  Baltimore  county  : 

Th*  disease  has  baffled  all  medical  skill,  and  thus  far  remedies  Have  proved  unavailing. 
It  is  probably  pleuro-pneumonia,  or  identical  with  it.  Heavy  losses  of  valuable  cows  have 
token  place  in  a  number  of  stables — a  loss  of  14  in  one  stable ;  in  another,  20 ;  in  another  a 
teas  of  35  is  reported  out  of  38;  in  another,  a  loss  of  30  out  of  70 ;  in  many  other  stables 
ths  lasoes  are  in  proportion.  This  same  disease  prevailed  one  year  ago  in  this  locality,  and 
was  then  called  '•  lung  disease,'1  bat  is  now  universally  conceded  to  be  pleuro-pneumonia. 
He  animal,  when  attacked,  becomes  exceedingly  sluggish  and  low-spirited;  appears  to  be 
sot  in  much  pain ;  refuses  food ;  the  secretion  of  milk  ceases  from  the  day  the  animal  is 
attacked ;  death  follows  in  from  five  to  ten  days,  the  mortality  being  almost  universal.  An 
aasmal  which  is  discovered  to  be  affected  with  the  disease  should  be  at  onco  removed  from 
dn  hard,  as  the  disease  spreads  rapidly  by  contact. 

SHEEP. 

Sheep  have  wintered  far  more  successfully  than  in  1 866-'67.  The  more  marked 
exceptions  reported  are  the  following  counties : 

Maine. — Kennebec.  , 

New  York. — Chautauqua,  Washington,  Suffolk,  and  Seneca. 

Pennsylvania. — Dauphin,  Erie,  Armstrong,  Susquehanna,  and  Huntingdon. 

Maryland. — Anno  Arundel. 

Virginia. — Lee,  Gloucester,  Madison,  Tazewell,  Scott,  Patrick. 

North  Carolina. — Harnett,  Bertie, Mecklenburg,  Guilford,  Perquimans,  Greene, 
Hertford,  Richland. 

South  Carolina. — Columbia. 

Georgia. — Chattooga,  Merriwether,  Johnson,  Catoosa,  Morgan. 

Florida. — Levy. 

Mississippi. — Yazoo,  Amite,  Marion,  Madison. 

Louisiana. — Avoyelles,  Plaquemine. 

Texas. — Harris,  Hays,  Navarro,  Dallas,  Blanco. 

Tennessee. — Meigs,  Sevier,  Shelby,  Fayette,  Davidson. 

Kentucky. — Owsley,  Carroll,  Boone,  Rockcastle,  Anderson,  Franklin,  Henry. 

West  Virginia. — Jefferson,  Wood,  Putnam,  and  Lewis 
7 
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Ohio. — Holmes,  Seneca,  Miami,  Jefferson,  Erie,  Butler,  Clinton,  Geauga, 
Harrison,  Washington,  Madison,  Highland,  -Tuscarawas,  Coshocton,  Athens, 
Monroe,  Hancock,  Wayne,  Ross,  Perry,  Shelby,  Muskingum,  Carroll,  and 
Fairfield.  '  * 

Indiana. — Brown,  Jefferson,  Pike,  Porter,  Perry. 

Illinois. — Crawford,  Cumberland,  Iroquois,  Lee,  Grundy,  Pope 

Missouri. — Osage,  Carter.  Phelps,  Clark. 

Inva. — Warren,  Kossuth,  Montgomery. 

1  Visconsin . — Columbia. 

Diseases  of  Sheep.— The  losses  from  disease  have  been  greater  among  sheep 
than  cattle,  due  mainly  to  the  wank  of  care  and  feed,  and  to  some  extent  appar- 
ently to  constitutional  debility  induced  by  fine- wool  breeding.  Grub  in  the  head, 
liver  rot,  scab  and  foot-rot,  are  too  common  in  all  parts  of  the  country.  In  New 
York,  Ohio,  and  Texas,  disease  appears  to  be  more  prevalent  than  elsewhere ; 
in  the  latter  State  scab  and  foot-rot  producing  most  of  the  loss.  In  Livingston, 
New  York,  one-eighth  of  the  total  number  are  estimated  to  be  suffering  from 
the  foot-rot.  The  Onondaga  correspondent  says,  with  some  show  of  probability, 
that  u  where  a  lazy  farmer's  Hock  becomes  infected  they  are  sure  to  have  it 
always,  though  it  can  be  cured." 

In  Beaver,  Pennsylvania,  an  unknown  disease  has  caused  much  loss.  One 
man  lost  100  from  a  Hock  of  330,  partly  from  grub  in  the  head,  but  mostly  from 
the  malady  referred  to,  the  animals  falling  into  a  kind  of  stupor,  post  mortem 
examination  showing  the  intestines  lumpy  or  knotty.  The  flock  was  well  kept. 
Another  wool-grower  lost  80  from  a  flock  of  275,  and  another  200  from  a  flock  of 
800  ;  the  latter  from  scab  and  foot-rot,  probably  intensified  by  over-crowding  in 
winter. 

The  loss  in  Athens  county,  Ohio,  was  25  per  cent.  Feed  becoming  deficient 
they  were  turned  out  too  early  and  died  from  starvation  and  exposure.  In  Medina 
the  poorest  were  culled  out  and  killed  for  their  pelts,  thus  avoiding  a  greater 
loss  than  six  or  seven  per  cent.  The  loss  is  estimated  at  25  per  cent,  in  Middle- 
sex, Virginia,  from  exposure.  Texas  appears  to  have  lost  more  than  other 
States.  Not  more  than  fifty  counties  in  the  United  States  report  heavier  losses 
than  those  of  the  preceding  year. 

HORSES. 

Less  than  the  usual  amount  of  diseases  in  horses  is  reported.  The  contagious 
diseases  so  prevalent  dining  the  war  have  disappeared  in  a  great  measure.  In  Ala- 
bama and  Tennessee  horses  and  mules  have  died  from  il  eating  bad  corn"  brought 
down  the  river.  Glanders  is  reported  in  Allegheny  and  Washington,  Maryland ; 
in  Nelson  and  Smytlio,  Virginia;  in  Onslow  and  Craven,  North  Carolina;  in  Tal- 
bot, Georgia;  in  Hickman,  Tennessee;  in  Lamar,  Texas ;  in  Avoyelles  and  Oar 
roll  parishes,  Louisiana ;  in  Rockcastle,  Kentucky ;  in  Oktibbeha,  Mississippi. 

In  Gates,  North  Carolina,  a  loss  of  20  per  centum  from  blind  staggers  is 
chronicled;  in  Onslow  and  Craven,  in  the  same  State,  heavy  losses  resulted  from 
the  same  cause;  also  in  Georgetown  district,  South  Carolina;  and  in  Emanuel, 
Benton,  and  Crawford,  Georgia,  the  same  disease  has  prevailed  to  an  alarming 
extent. 

In  Sampson,  Currituck,  and  other  counties  in  North  Carolina,  a  disease  known 
as  "sleepy  staggers"  carried  off  many  horses  and  mules  in  the  months  of 
August,  September,  and  October.  This  form  of  disease  is  common  in  the  tide- 
water counties,  and  is  evidently  induced  by  malaria.  Mules  escape  it  better 
than  horses.  Eight  or  ten  per  cent,  of  the  horses  of  the  county  have  fallen  by 
this  disease.  Our  Craven  (N.  C.)  correspondent  states  that  staggers  among 
horses,  and  fever  and  ague  among  the  people,  have  not  prevailed  since  1855, 
until  1867 ;  that  they  are  apt  to  come  together  only  in  the  autumnal  months,  and 
probably  arise  from  the  same  causes.  Horses  are  more  subject  to  staggers  than 
mules,  and  nineteen -twentieths  of  those  attacked  die. 
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In  Perquimans,  North  Carolina,  a  fatal  disease  is  described  by  local  surgeons 
as  apoplexy.     It  is  also  attributed  to  malaria. 

Lung  fever  has  occasioned  some  loss  in  Jefferson,  York,  and  Bucks,  Pennsyl- 
vania. Inflammation  of  lungs  and  bowels  have  been  fatal  in  Livingston,  Mich 
igan.  In  Westchester  county,  New  York,  "  a  great  number  of  horses  were  taken 
very  suddenly  with  loss  of  appetite,  shivering,  and  swelling  in  the  throat,  which 
generally  proved  fatal  in  two  or  three  days.  The  horse  doctors  could  do  noth- 
ing for  it;  some  of  them  considered  it  a  sort  of  diphtheria.  Whatever  it  was,  not 
one  taken  with  it  survived." 

A  very  malignant  disease,  known  as  charbon,  said  to  have  been  of  French 
origin,  has  been  very  destructive  to  horses  and  mules  in  the  southwest.  At  least 
250  of  these  animals  perished  from  it  in  Desha  county,  Arkansas.  A  swelling 
first  appears  generally  en  the  neck  and  shoulders,  sometimes  on  the  flank,  which 
enlarges  rapidly,  attended  with  high  fever,  but  not  with  loss  of  appetite,  result- 
ing almost  inevitably  in  death,  sometimes  in  12  hours,  in  some  cases  five  or  six 
days,  though  generally  only  one  or  two  days. 

In  Florida  horses  have  been  generally  healthy.  It  is  said  that  they  some- 
times "become  sanded,  by  feeding  where  the  grass  is  short,  but  are  easily  relieved 
by  physic,  if  seasonably  given." 

In  Arkansas,  buffalo  gnats  have  been  troublesome,  frequently  causing  death, 
by  the  animal  inhaling  large  quantities. 

A  very  fatal  disease  broke  out  among  the  cavalry  horses  of  Austin  and  San 
Antonio,  causing  a  loss  of  10  per  cent,  in  the  horses  of  that  vicinity.  It  spread 
through  the  range  of  the  adjoining  counties,  and  in  Williamson  county  occa- 
aonea  a  loss  of  20  per  cent,  of  the  one  and  two  year  old  colts.  Not  more  than 
one-half  of  the  number  attacked  recovered,  and  it  was  found  that  those  surviv- 
ing would  not  live  through  the  winter.  No  remedy  has  been  found.  First,  the 
jfcprmftl  droops,  then  a  hard  swelling  appears  between  the  fore  legs,  sometimes  as 
large  as  a  man's  head,  which  seldom  breaks,  but  in  some  cases  discharges  a  yel- 
low, bloody  liquid.  After  10  days,  if  the  animal  recovers,  the  swelling  dries  up 
and  becomes  honey-combed,  and  small  white  substances  protrude  an  eighth  of 
an  inch,  sometimes  to  the  number  of  50  on  six  inches  square. 

"  Distempers,"  of  uncertified  and  probably  various  characteristics,  have  pre- 
vailed locally  in  many  of  the  southern  States ;  and  jaundice,  gleet,  farcy,  and 
other  diseases  have  been  noticed  to  a  limited  extent. 

hogs. 
The  losses  from  hog  cholera,  ordinarily  not  less  than  $15,000,000  per  annum, 
tad  greater,  probably,  than  the  damage  by  all  diseases  to  any  other  kind  of  do- 
mestic animals,  have  been  less  the  past  year  than  for  several  previous  seasons, 
yet  so  destructive  as  to  cause  a  general  despondency  among  swine  breeders, 
to  interrupt  the  prosperity  of  the  surest  corn-growing  sections,  and  increase  the 
cost  of  living  to  consumers  of  ham  and  bacon.  In  every  direction,  calls  for  a 
remedy  are  made,  but  they  cannot  be  satisfactorily  met.  No  remedy  is  likely 
to  be  found,  as  in  the  case  of  rinderpest  in  the  cattle  of  Europe ;  but  veterinary 
science,  if  such  a  science  exists  in  this  country,  should  do  something  in  devising 
means  of  prevention.  It  is  important  in  its  influence  upon  the  health  of  the 
human  family.  It  cannot  be  possible  that  the  flesh  of  those  hogs  which  par- 
tially recover  is  fit  for  human  food;  and  yet  it  goes  into  consumption  in  some 
form.  In  Franklin,  Kentucky,  our  reporter  says  that  (t  the  sickness  of  several 
persons,  it  is  thought,  resulted  during  the  winter  from  eating  diseased  pork  ;  no 
death  ensued,  and  no  investigation  was  made"  Our  correspondent  in  Cherokee, 
Georgia,  seems  to  believe,  and  the  reader  will  doubtless  agree  with  him,  that 
something  is  the  matter  with  the  hogs  of  that  county,  when  he  says  that  "they 
can  be  fattened,  but  have  all  through  the  meat  something  like  fish  eggs,  full  of 
corruption." 

An  enumeration  of  losses  cannot  be  attempted  in  detail.     Ten  par  cent,  of 
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the  entire  6tock  is  not  unfrequent ;  many  instances  of  losses  of  15  or  20  per 
cent,  might  be  given ;  in  Tippah,  Mississippi,  and  Nelson,  Virginia,  25  per  cent. ; 
in  Calhoun,  Alabama,  one-third ;  in  "  some  localities"  of  Martin,  Indiana,  one- 
third;  in  Craig,  Virginia,  and  Morgan,  Georgia,  50  per  cent.;  in  parts  of  Chatham, 
North  Carolina,  three-fourths  of  the  stock ;  in  Anderson,  Kentucky,  "  1,000 
hogs,  without  including  pigs;"  in  Union  parish,  Louisiana,  the  damage  was 
"  slight — 1,000  head ;"  in  Wood,  West  Virginia,  several  'farmers  lost  all. 

SUGAR  PRODUCTION  IN  LOUISIANA. 

While  cane  sugar  may  be  grown  on  any  portion  of  the  Mexican  gulf  coast, 
and  great  expectations  are  entertained  of  cane  culture  in  Florida,  southern 
Georgia,  and  parts  of  Texas,  hitherto  the  production  of  sugar,  in  this  country 
has  been  undertaken  mainly  within  the  limits  of  Louisiana,  on  the  alluvial  soils 
of  the  Mississippi.  The  following  will  illustrate  the  predominance  of  that  State 
in  this  respect : 

Table  shotting  tiie  quantity  of  cane  sugar  and  molasses  produced  from  crop  qf 
1859,  as  reported  in  United  States  census. 


States. 


Alabama 

Florida 

Georgia 

Louisiana 

Mississippi 

Missouri 

North  Carolina . 
South  Carolina . 

Tennessee 

Texas  .... ..... 


Total. 


Molasses. 


Cations. 

85,rl5 

436,357 

546,749 

13,439,773 

10,016 

99,906 

12,494 

9,'So 

408,368 


14,963,996 


A  complete  statement  of  crop  of  sugar  and  molasses,  made  from  actual  can 
vasBing,  of  every  plantation  in  Louisiana,  was  prepared  annually  for  many  years 
by  P.  A.  Champonier,  including  the  name  of  every  proprietor,  location  of  planta- 
tion, and  the  yield  of  each.    From  these  records  the  following  results  of  the 
operations  of  12  years,  from  1849  to  1860,  inclusive,  are  prepared : 


Tears. 
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1,536 

865 

671 

347,933 

369,769,000 

1,495 

907 

588 

311,308 

231,194,000 

1,474 

914 

560 

336,547 

357,138,000 

1,481 

943 

338 

331,934 

368,139,000 

1,437 

956 

481 

449,324 

495,156,000 

1,338 

948 

390 

346,635 

385,736,000 

1,299 

938 

361 

231,437 

304,569,000 

1,390 

938 

361 

73,976 

81,373,000 

1,294 

935 

359 

279,697 

307,686,700 

1,398 

987 

311 

362, 396 

414,796,600* 

1,308 

993 

316 

331,840 

355,115,780 

1,292 

1,009 

388 

898,758 

363,085,600 

1849. 
1850. 
1851. 
18S3. 
1853. 
1854. 
1855. 
1856. 
1857. 
1858. 
1859. 
1860. 


12,000,000 
10,500,000 
18,300,000 
25,700,000 
31,000,000 
23,llt,fGO 
15,374,140 
4,682,380 
19,578,790 
34,887,760 
17,858,100 
18,414,550 


We  have  no  means  of  giving,  with  approximate  accuracy,  statements  of  the 
crops  of  1862  and  1863,  during  the  disturbances  of  war. 
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1864. 


Parish. 


Hhds. 


Parish. 


Hhds. 


Orleans 

Si  Bernard 

Plaquemine 

Terre  Bonno 

Assumption 

LsFoorcfae , 

St  Charles 

St  John  the  Baptist 
8t  James 


26 

361 

2,301 

426 

963 

118 

73 

43 

267 


Ascension.. 

Iberville 

Jefferson 

St  Mary's 

Point  Coupee 

West  Baton  Rouge 
East  Baton  Rouge . 

Total 


1,265 

429 

303 

61 

4 
35 
60 


6,756 


This  was  the  quantity  produced  within  the  military  lines;  adding  Rapides 
parish,  the  product  of  the  State  might  be  placed  at  7,100  hogsheads. 

Total  number  of  plantations  on  which  sugar  was  made  this  season,  174;  in 
1861  there  were  1,291  under  cultivation,  producing  459,419  hogsheads. 


1865. 


Oriesm#  and  St  Bernard 

Terre  Bonne 

La  Fonzche  Interior 

aerrflle.m*.* 

St  J  j 


1,024 

4.217 

1,474 

1,391 

407 

1,839 

420 

704 

965 


St  Charles 

St  John  the  Baptist 

Rapides 

Point  Coupee 

West  Baton  Rouge.. 
St  Martin 

Total 


21 

386 

796 

60 

60 

150 


13,913 


1866. 


Parish. 


Orleans 

St  Bernard 

Pbqvetnine 

West  Baton  Rouge . 
East  Baton  Rouge  - 

Terre  Bonce 

Assumption 

IbenrtUe 


Hhds. 


153 
1,158 
6,509 
125 
388 
4,191 
5,999 
2,274 
2,774 
4,802 


Parish. 


St.  John  the  Baptist. 

St.  Charles 

Jefferson 

La  Fourche  Interior 

St  Mary 

Vermillion , 

St  Martin 

Rapides 

Total 


Hhds. 


1,501 

1,529 

2,251 

3,150 

560 

75 

158 

630 


38,227 


Shipments  from  plantations  up  the  river  would  probably  increase  the  product 
*»  abotrt  40,000  hogsheads. 
The  crop  of  1867  was  somewhat  larger  than  that  of  1866. 
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RELATIVE  VALUE  OF  LANDS  OF  THE  UNITED  STATES. 

In  the  schedules  of  "  Special  statistics  of  farm  resources  and  products,"  sent 
to  the  Department  corps  of  statistical  correspondents,  from  which  very  complete 
returns  were  made  on  a  number  of  important  subjects,  occurred  the  following 
items : 

1.  What  is  the  average  percentage  of  increase  (or  decrease,  if  cases  of  decrease 
exist)  in  the  price  of  farm  lands  in  your  county  since  1860  f 

2.  What  is  the  average  value  of  wild  or  unimproved  tracts  of  land  ;  and  what 
is  the  character,  quality,  and  capabilities  of  such  land  ? 

The  returns  upon  these  points  were  quite  too  extended  and  voluminous  for 
elaboration  in  this  report.  A  condensation  was  published  in  soveral  numbers  of 
the  monthly,  and  an  eprtome,  giving  some  of  the  essential  features  of  this  infor- 
mation, is  herewith  presented. 

1  CHANGE  IN  FARM  VALUES. 

In  some  sections  of  Maine  farms  have  been  thrown  upon  the  market  from  the 
scarcity  of  farm  labor,  with  high  rates  of  wages,  tending  to  divert  investments 
from  agriculture. 

It  is  noted  in  New  Hampshire  that  the  growth  of  manufacturing  has  rendered 
farm  property  more  valuable  in  its  immediate  vicinity,  and,  to  some  extent,  in 
more  remote  localities,  yet  this  influence  is  partially  counterbalanced  by  the 
enlarged  demand  for  labor  in  manufacturing  towns,  which  makes  it  so  difficult 
to  be  procured  in-the  country,  discourages  the  severely  worked  farmer,  and  causes 
him  to  sell  his  place  and  leave  his  business.  The  prices  of  agricultural  products 
are  sufficiently  high  to  stimulate  effort  and  pay  for  hired  labor,  but  many  farm 
proprietors  in  New  England  are  advanced  in  age,  their  sons  having  left  them, 
and  have  neither  the  energy  nor  inclination  to  enlarge  operations  and  increase 
expenses,  hence  their  lands  are  offered  for  sale,  and  the  competition  tends  to 
reduce  prices.  The  difficulty  was  augmented  in  1865-66  by  a  spasmodic  revival 
of  manufacturing,  which  made  a  sudden  and  heavy  draft  upon  both  agricultural 
and  household  labor,  rendering  the  needed  supply  so  dear  and  difficult,  for  the 
time  being,  as  to  drive  many  from  the  homestead,  and  work  a  temporary  reduction 
of  values. 

The  influence  of  the  manufactories  in  turn  enhanced  the  value  of  farm  products 
by  increasing  the  demand  for  them,  tending  to  sustain  the  otherwise  drooping 
prices  of  real  estate.  While  these  causes  of  fluctuation  were  operating,  and  in  a 
measure  neutralizing  the  proper  influence  of  each,  the  alluring  west  was  con- 
stantly enticing  away  the  energetic  and  ambitious,  and  withdrawing  capital  and 
labor.  This  accounts  for  the  fact  that  in  New  Hampshire,  and  some  other  States 
of  this  section,  the  value  of  lands  has  not  appreciated  in  the  same  degree  as  gold. 
Nor  is  such  a  result  to  be  expected.  Real  estate  did  not  rise  pari  passu  with  gold, 
nor  fluctuate  with  its  quotations  in  the  market ;  neither  will  such  property  fall 
with  the  descent  of  that  representative  of  value,  though  it  will  sympathize  with 
the  decline.  • 

In  Vermont  a  marked  difference  in  relative  values  is  noticed  in  favor  of  those 
counties  in  which  sheep  breeding  flourishes.  The  range  of  increase  is  from  10 
to  30  per  cent.,  the  latter  rate  representing  the  comparative  status  of  Addison, 
which  has  gained  a  reputation  throughout  the  country  for  the  skill  and  success 
of  its  breeders  of  improved  Merino  sheep.  While  the  recent  depression  in  the 
wool  interest. has  been  felt  there,  a  harvest  had  previously  been  gathered  which 
filled  the  country  with  comparative  plenty,  encouraged  improvement,  and  tended 
to  retard  emigration. 

The  returns  from  Massachusetts  are  instructive.  The  largest  appreciation  is 
in  Berkshire,  50  per  cent.,  or  an  actual  increase  on  a  gold  basis,  due  to  the  pure 
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air  and  fine  scenery  of  that  locality,  in  connection  with  the  growth  of  a  taste 
for  rural  life  in  the  residents  of  the  cities  of  New  England  and  New  York,  arid 
a  more  general  ability  to  cultivate  it.  The  improvements  resulting  have  not 
only  stimulated  prices,  hut  have  aroused  a  spirit  of  progress  which  must  result 
in  larger  production  and  more  comfortable  living.  Another  noticeable  feature 
in  the  returns  is  a  remarkable  advance  in  tho  vicinity  of  towns,  arising  from  their 
rapid  growth  since  1863,  a  peculiarity  which  may  be  considered  general  through- 
out the  States.  This  is  a  fact  to  bo  regretted,  so  far  as  it  arises  less  from  legitimate 
enlargement  of  manufacturing  and  commercial  business  than  from  a  disposition 
to  live  at  ease,  upon  gains  too  suddenly  or  easily  made,  or  to  avoid  the  honest 
labor  of  a  producer,  and  securo  a  living  by  some  expedient  involving  little  eflbrt. 

A  wide  range  of  appreciation  in  prices  is  observed  in  Rhode  Island,  from 
7  per  cent,  in  Washington  county  to  33  in  Newport.  At  eligible  points  along 
the  bay  coast,  and  in  the  vicinity  of  Newport  and  other  towns,  very  high  prices 
have  been  paid  by  wealthy  gentlemen  for  country  scats,  or  for  amateur  or  fancy 
faming,  the  prices  being  limited  by  tho  demands  of  the  seller  or  the  wrealth  of 
the  purchaser. 

In  Windham  county,  Connecticut,  prices  are  said  to  have  varied  little  in  50 
years.  Other  agricultural  districts  have  a  very  quiet  real  estate  market.  In  the 
neighborhood  of  manufacturing  villages  a  considerable  advance  is  noted,  as  is 
seen  in  every  State  in  which  manufacturing  flourishes.  The  average  for  the 
State  is  20  per  cent,  nominal  appreciation. 

The  average  increase  in  the  value  of  New  York  farms,  upon  the  basis  of 
thirty-two  counties  reported,  is  28  per  cent.  This  is  not  quite  equal  to  tho  rise 
in  gold  j  no  increase  was  observed  until  gold  commanded  a  high  premium,  and 
little  if  any  decline  was  produced  by  tho  tumble  of  metallic  currency  in  1866; 
nor  would  a  resumption  of  specie  payments  bring  down  farm  values  to  the  rates 
of  1860.  This  average  of  28  per  cent.,  therefore,  in  view  of  all  the  causes  affect- 
ing values  of  real  property,  may  be  estimated  to  indicate  an  actual  appreciation 
at  the  present  time  of  say  15  per  cent,  since  1860.  Tho  tendency  to  gather  in 
towns  is  strong  in  this  State  as  elsewhere.  It  may  be  mentioned  here  that  similar 
fects  exist  in  Europe,  causing  at  present  in  France  much  loss  to  production,  and 
no  little  anxiety  for  the  bread  supply  and  the  real  welfare  of  the  whole  popula- 
tion. 

Under-draining,  stock-feeding,  and  similar  features  of  progressive  agricultural 
practice  are  mentioned  as  causes  of  enhanced  values  in  several  counties;  in 
8eneca  activity  in  farm  investments  is  attributed  to  such  causes.  In  these  local- 
ities the  hay  and  grass  crop9  are  favorite  sources  of  income.  Some  farms  have 
been  very  much  improved  by  turning  off  the  little  creeks  on  the  high  lands  for 
the  purpose  of  irrigating,  and  the  low  lands  are  bettered  by  under-draining. 

Farm  valuations  in  New  Jersey  have  been  locally  affected  by  a  variety  of  cir- 
cumstances. Railroad  improvements  have  caused  rapid  advances,  as  in  Union, 
100  per  cent,  along  the  line,  the  county  averaging  50,  and  in  Gloucester  and 
other  counties  j  and  they  have  brought  thousands  of  acres  into  cultivation  which 
promise  large  results  in  cranberries  and  other  fruits,  and  in  a  variety  of  vegeta- 
bles for  city  markets.  In  the  eastern  and  southern  portions  of  Hudson,  farms 
have  been  cut  up  into  villa  sites  and  sold  for  81,000,  $2,000,  and  even  83,000 
per  acre.  Large  tracts  in  Cumberland  and  Atlantic,  hitherto  practically  value- 
less, have  been  brought  under  cultivation  and  greatly  increased  in  value.  A 
general  advance  has  been  realized  in  the  vicinity  of  towns,  as  a  result  of  the 
extension  of  fruit-growing  and  market-gardening. 

The  average  increase  in  Pennsylvania  may  be  placed  at  25  per  cent.  But 
t*o  or  three  counties  report  no  advance.  The  eastern  counties  indicate  a  greater 
ippreciation  than  the  western.  Lycoming  reports  as  high  as  100  per  cent, 
tdvance;  Susquehanna,  Luzerne,  Lancaster,  Cumberland,  Clearfield,  Eric,  and 
Lawrence,  from  40  to  50  per  cent. ;  Wayne,  Wyoming,  Bradford,  Tioga,  Colum- 
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bia,  Union,  Berks,  Perry,  York,  Delaware,  Franklin,  Cambria,  Westmoreland, 
Somerset,  Beaver,  Armstrong,  and  Warren,  from  25  to  35  per  cent ;  Crawford, 
Allegheny,  Dauphin,  Juniata,  and  Bucks,  from  15  to  20  per  cent;  McKean, 
Washington,  and  others  from  2  to  15  per  cent 

The  improvement  in  selling  rates  of  Delaware  lands  has  been  remarkable. 
Kent  and  Sussex  counties  have  increased  fully  100  percent,  in  consequence  of  the 
impetus  given  to  the  sale  of  low-priced  lands  by  the  immigration  invited  by  the 
railroad  facilities  recently  obtained.  The  upward  tendency  still  continues,  and 
may  be  taken  as  an  earnest  of  what  may  be  expected  in  the  more  southern 
States  within  the  next  five  years. 

Of  the  counties  of  Maryland  from  which  returns  have  been  received,  Alle- 
gheny, in  the  extreme  west,  reports  an  advance  of  50  per  cent,  in  the  value  oi 
farm  lands  as  compared  with  the  census  estimates  of  I860,  and  the  adjoining 
county  of  Washington  about  33  per  cent  ;  Baltimore  county  35  per  cent ;  Montr 
gomery,  Cecil,  and  Talbot,  about 30  per  cent;  Harford,  20  per  cent;  Kent, 
10  per  cent. ;  Queen  Anne  and  Anne  Arundel,  no  advance;  while  St  Mary's 
shows  a  decline  of  about  25  per  cent  Along  the  proposed  line  of  the  Metro- 
politan branch  of  the  Baltimore  and  Ohio  railroad,  in  Montgomery  county,  lands 
have  advanced  25  per  cent,  more  than  in  other  portions  of  the  county,  while  the 
rich  bottom  lands  along  the  Potomac  have  decreased  in  value  from  the  difficulty 
in  procuring  labor  to  work  them.  In  Queen  Anne  the  prices  are  reported  con- 
siderably lower  than  in  lSC^GS. 

Two-thirds  of  the  counties  of  Virginia  report  a  decrease  in  the  value  of 
land  since  1SG0,  ranging  from  10  to  60  per  cent.,  and  averaging  35 ;  the  remain- 
der, with  two  or  three  exceptions,  make  the  present  pi-ice  in  currency  no  greater 
than  the  valuation  in  1860.  An  average  decrease  for  the  entire  State  may  be 
placed  at  27  per  cent.  .  This  makes  the  depreciation,  in  comparison  with  the 
date  of  the  last  census,  about  the  same  percentage  as  the  appreciation  which  was 
reported  in  New  York — that  is,  property  worth  $100  in  1860  is  now  valued  at 
$73  in  Virginia  and  $128  in  New  York.  Yet  this  reduction  is  more  apparent 
than  real ;  at  least  it  is  not  permanent,  and  is  far  less  marked  to-day  than  it  was  a 
year  ago.  Very  few  sales  were  made  at  prevailing  prices ;  yet  such  has  been 
the  dearth  of  money,  and  almost  everything  except  land,  that  more  frequent 
sales — apparent  sacrifices — would  have  been  better  for  the  people.  Those  who 
are  able  to  hold  their  land,  and  many  who  are  not,  refuse  to  sell  at  less  than 
former  prices ;  still  there  are  thousands  of  farms  or  uncultivated  tracts  of  land 
that  can  now  be  bought  for  less  than  their  intrinsic  worth ;  and  there  are  oppor- 
tunities at  forced  sales,  or  under  stress  of  immediate  want,  to  obtain  valuable 
property  for  a  trilling  consideiation.  In  a  portion  of  Loudon,  especially  the 
Potomac  and  Loudon  valley,  and  Clarke  county  adjoining,  prices  are  already 
higher  in  consequence  of  northern  immigration  than  in  1S60 ;  and  such  will  be 
the  result  throughout  the  State  when  farms  are  subdivided  and  occupied  by  an 
enterprising  people. 

The  causes  of  depreciation  assigned  are  numerous :  first  of  all  is  the  waat  of 
labor,  which  is  universally  noticed ;  the  lack  of  capital ;  the  large  amount  of  land 
offered  for  sale  to  reduce  the  size  of  farms ;  State  enactments,  forbidding  a  higher 
rate  of  interest  than  six  per  cent.,  tending  to  drive  capital  to  cities  and  out  of  the 
State ;  the  stay  law ;  neglect  of  agriculture  ;  and,  finally,  reconstruction  not  in 
accordance  with  the  judgment  or  prejudices  of  reporters.  In  many  sections  there 
is  a  prevalent  disposition  to  sell  all  surplus  area  of  farms  above  100  to  200 
acres. 

Advance  in  price  is  noticed  in  many  counties.  In  Middlesex,  on  the  Rappa- 
hannock, land  that  could  have  been  purchased  two  years  ago  for  $10,  will  now 
command  $30.  In  Pulaski,  in  the  southwest  part  of  the  State,  while  the  decline, 
as  shown  by  the  few  sales  made,  is  60  per  cent.,  holders  generally  are  not  dis- 
posed to  sell  at  less  than  former  rates.    This  is  the  fact  to  a  great  extent  through- 
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out  tho  State,  and  it  gives  a  wide  range  to  prices,  and  makes  an  'estimate  of  an 
average  a  very  difficult  undertaking.  The  prices  are  made  by  the  necessities  of 
the  sellers. 

In  1S60,  a  portion  of  the  Shenandoah  valley,  a  part  of  the  eastern  slope  of 
the  Blue  Ridge,  the  James  river  region,  and  some  other  sections,  were  cultivated, 
improved,  highly  valued,  and  prosperous.  Jefferson  county  averaged  $52  per 
acre,  by  the  official  assessment,  and  probably  $80  by  real  valuation,  while  the 
average  assessed  value  of  Ohio  farms  was  but  $26"  Loudon,  with  220,266 
acres  improved,  and  75,876  unimproved,  was  valued  at  $10,508,211.  Mount- 
ainous sections,  the  upper  portion  of  the  valley  of  Virginia,  the  tide- water  region, 
and  the  western  slopes  of  the  Alleghanies,  were  less  valuable,  ranging  from  $5 
to  $30,  and  much  higher  with  valuable  improvements,  according  to  location  and 
all  the  various  circumstances  which  usually  affect  prices.  Farms  at  $100  per 
acre,  and  even  $150,  were  often  purchased,  and  the  same  prices  will  soon  be 
reached  when  losses  of  population  and  property  have  been  repaired. 

Reports  from  41  counties  in  North  Carolina  represent  a  very  general  decrease 
nt  values  of  real  estate.  Madison  and  McDowell  report  no  decrease  from  prices 
of  1860,  while  the  latter  shows  an  actual  increase  on  those  of  1866.  Onslow 
reports  no  decrease  on  well-improved  farms,  but  all  others  estimate  a  decline 
varying  from  5  to  75  per  cent.,  and  even  more,  especially  at  forced  sales.  As 
a  general  rule,  small  and  improved  farms  have  decreased  less  than  large  and 
neglected  ones.  The  general  average  may  be  fairly  rated  at  about  50  per  cent. 
The  causes  are  variously  stated  as  war,  change  in  system  of  labor,  scarcity  of 
money,  unsettled  state  of  public  affairs,  and  the  unrest  of  doubts  regarding  the 
fatux*. 

Returns  represent  the  decrease  of  real  estate  in  South  Carolina  to  be  from  25 
to  80  per  cent.,  making  the  average  for  the  State  about  60  per  cent.  The  causes 
are  variously  stated :  general  indebtedness,  scarcity  of  money,  want  of  reliable 
laborers,  great  loss  of  capital  in  slaves,  want  of  capital,  unsettled  condition  of 
the  country,  general  poverty  of  the  people,  fear  of  confiscation,  and  negro 
dominion. 

Returns  to  our  circulars  from  about  50  counties  of  Georgia  show  an  average 
decline  of  from  50  to  60  per  cent,  in  the  value  of  farm  lands,  as  compared  with 
the  estimates  under  the  census  of  1860.  No  county  gives  an  actual  increaso ;  but 
Union,  Fulton,  and  Charlton  show  no  change  in  value  since  the  date  named.  A 
few  counties  report  a  very  large  decline — from  80  to  90  per  cent.,  but  the  major 
portion  range  from  40  to  60  per  cent.  The  depreciation  of  these  lands  is,  of 
cone,  attributable  to  the  same  causes  which  have  similarly  affected  all  the  south- 
ern States,  and  the  estimated  values  are  but  nominal,  sales  being  few  at  any 
price,  except  when  forced. 

The  depreciation  in  Florida  is  placed  at  55  per  cent. ;  the  northern  tier  of 
comities,  75  per  cent. ;  Liberty  and  Alachua,  50 ;  Duval,  20 ;  while  an  increase 
of  33  per  cent,  is  shown  along  the  St.  John's  river,  where  northern  settlers  have 
established  themselves  and  made  improvements.  In  a  few  counties  where  squat- 
ten  u  settle  in  the  woods,  put  up  a  log  house,  clear  a  small  tract  and  plant  it  for 
a  few  vcars,  and  when  it  begins  to  get  poor  move  into  the  woods  again,"  there 
is  too  little  agricultural  life  to  be  affected  by  war  or,  emancipation,  and  the  price 
of  lands  remains  as  in  1860. 

Alabama  has  suffered  an  average  depreciation  of  CO  per  cent.  The  rate  of 
decline,  to  a  certain  extent,  is  varied  by  the  size  of  the  farms,  the  smaller  hold- 
ings bearing  higher  prices,  sometimes  equal  to  a  difference  of  50  per  cent.  In 
Marengo  county,  the  region  of  the  "  cane-brake  "  lands,  which  are  scarcely  sur- 
poned  in  the  United  States  for  fertility,  ease  of  culture,  and  enduring  produc- 
uveness,  the  fall  in  prices  has  been  66  per  cent. 

In  some  of  tho  counties  of  Mississippi,  one  year  ago,  fa  tin  lands  could  be  sold 
for  three-fourths  of  their  value  in  1860,  Hut  the  financial  distress  consequent  upon 
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the  fall  of  cotton  prices  threw  a  large  amount  of  land  upon  the  market  which 
must  be  disposed  of  at  forced  sale,  having  been  mortgaged  for  supplies.  Along 
the  central  tier  of  counties  the  decrease  is  15  per  cent. ;  Lauderdale,  70  to  80 : 
Winston,  G6  to  75  ;  Attala,  66  ;  Leake,  50 ;  Washington,  75  ;  Yazoo,  66 ;  Madi- 
son, 60  to  70 ;  Hinds,  75,  with  few  sales  at  any  price.  In  Pike  county,  in  the 
south,  bordering  on  Louisiana,  farming  lands  have  fallen  in  value  50  per  cent., 
except  those  adjacent  to  railroads,  while  in  the  adjoining  county  of  Marion  the 
decrease  is  set  down  at  75  per  cent.  The  average  depreciation  throughout  the 
State  is  65  per  cent. 

The  depreciation  has  beon  very  great  in  Louisiana,  averaging  70  per  cent., 
and  ranging  in  the  several  parishes  from  33  to  90,  the  latter  in  Tensas  and  Con- 
cordia, with  no  demand,  few  sales,  and  little  money  with  which  to  purchase. 
The  desolation  is  well  shown  by  two  examples.  Our  Tensas  correspondent 
writes: 

Within  a  year  two  of  tho  most  valuable  estates  have  been  assessed  by  order  of  the  court, 
(the  owner  having  deceased,)  and  the  value  placed  on  land,  with  every  necessary  improve- 
ment, was  $5  per  acre  for  the  cleared,  and  $J0  per  acre  for  the  portion  in  timber.  In  1859 
about  400  acres  of  one  of  these  places  were  sold  at  $125  per  acre,  and  $18,000  in  cash  paid 
upon  it,  but  within  the  past  12  months  the  purchaser  obtained  a  release  of  the  purchase  by 
forfeiting  this  payment.  Daring  18G0,  when  tho  levees  were  intact,  theso  same  lands  could 
not  have  been  purchased  for  $130  per  acre,  and  would  readily  have  commanded  that  price  at 
public  sale.    At  this  time  the  value  of  land  is  only  nominal,  and  commands  no  stated  price. 

Our  Rapides  correspondent  says : 

Well-improved  sugar  and  cotton  plantations  have  no  fixed  price ;  few  sales ;  no  persons 
here  able  to  boy,  nearly  all  desiring  to  sell.  Hundreds  of  thousands  of  well-improved  acres 
are  now  lying  idle,  there  being  no  Tabor  for  them.    The  richest  lands  (no  levees  needed)  are 

growing  up  in  weeds,  trees,  &c.  On  my  own  plantation,  where  I  nave  made  over  1,000 
ogsheads  of  sugar,  2,500-barrels  of  molasses,  15,000  bushels  of  corn,  wiih  hay,  &c,  with 
Eastares  for  500  head  of  horned  cattle,  large  flocks  of  sheep  and  hogs,  mares  and  colts,  I 
ave  this  year  less  than  200  hogsheads  of  sugar  and  but  little  corn;  stock  of  cattle,  sheep, 
hogs,  mares,  and  colts,  all  gone,  destroyed  during  the  war. 

Texas  was  less  injuriously  affected  by  the  war  than  any  other  southern  State. 
The  decline  in  the  prices  of  real  estate  has  been  far  less  marked  than  in  sections 
desolated  by  contending  armies,  and  preyed  upon  by  civil  and  military  authori- 
ties demanding  forced  loans.  The  average  decline  is  about  28  per  cent.  Anderson 
and  Victoria  counties  have  shared  deeply  the  general  depression  of  the  gulf-coast 
region,  indicating  a  loss  of  70  per  cent. ;  Dallas,  Falls,  Nacogdoches,  Goliad, 
Blanco,  De  Witt,  Colorado,  and  Lavacca,  are  placed  at  50  per  cent. ;  Collin, 
Cherokee,  Hardin,  and  others,  25  to  33 ;  Houston  and  Navarro,  25 ;  others 
somewhat  less :  Bell,  Gillespie,  Lampasas,  Burnet,  Nueces,  and  Cameron  report 
no  change,  while  "Washington,  Hays,  and  Coryell  show  an  increase  of  5  to  10  per 
cent.  In  Cameron  the  original  Mexican  grants  of  4,500  acres  having  a  river 
frontage  on  the  Rio  Grande  of  only  1,000  yards  have  been  subdivided  and  are 
held  in  lots  of  not  exceeding  10  to  15  yards  river  frontage,  with  a  depth  of  15 
miles.  A  person  buying  300  to  400  yards  frontage  must  purchase  from  1,500 
to  2,000  acres. 

The  average  depreciation  of  Arkansas  is  55  per  cent.  Occasionally  farms 
have  been  sold  for  the  most  insufficient  consideration,  under  compulsion  of  debt 
and  desperation,  and  forced  sales  are  often  made  at  the  creditors'  own  prices. 

Tennessee  shows  a  wide  range  of  depreciation,  from  5  or  10  per  cent,  to  50 : 
the  average  is  about  18.  The  heaviest  decrease  is  reported  from  Davidson  and 
Henry  counties,  being  about  50  per  cent. ;  though  the  former  reports  few  sales 
at  reduced  rates,  unless  under  compulsion,  while  in  tho  latter  the  decline  is 
attributed  to  "  the  dilapidated  condition  of  houses  and  fencing,  and  the  wild 
growths  consequent  upon  the  war,  together  with  high  taxes,"  &c.  Weakley  and 
Meigs,  40  per  cent,  decline ;  Rhea  and  Lincoln,  33  j  Haywood,  30 ;  Hawkins, 
Monroe,  Polk,  Coffee,  Perry,  20  j  Hickman,  16 ;  Bledsoe  and  Giles,  10 ;  Greene, 
3  to  5  j  while  Williamson,  Union,  and  McNairy  remain  at  about  the  same  figures 
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as  in  1860 ;  Montgomery  reports  2  per  cent,  increase ;  Sevier  and  Campbell,  10 
per  cent ;  and  Marion  from  10  to  15  per  cent.  The  great  bulk  of  land  in  Rhea 
county  for  the  last  60  years  has  been  in  the  hands  of  a  few  owners,  and  it 
increases  in  prices  when  there  is  little  tax  to  be  paid,  and  decreases  when  the 
taxes  are  greater ;  hence  the  present  dooline.  The  same  general  causes,  how- 
ever, which  have  tended  to  depreciate  real  estate,  and  particularly  form  lands,  in 
the  southern  States,  have  operated  in  Tennessee,  though  not  to  the  same  extent, 
nor  ie  it  probable  that  a  return  to  former  values  will  bo  bo  long  delayed,  there 
being  less  necessity  to  sacrifice,  and  not  &•  strong  a  disposition  to  sell  at  any 
price. 

Coming  up  from  the  seccdod  States,  a  slight  nominal  appreciation  is  shown  in 
Kentucky — about  10  per  cent.  In  the  immediate  vicinity  of  Louisville  100  per 
cent  is  claimed  ;  Kenton,  Pendleton  and  Boone,  40  to  50  per  cent. ;  Anderson, 
33;  Lewis  and  Rockcastle,  30;  Edmonston,  25;  many  others  a  slight  advance; 
and  Hardin  25  per  cent.,  and  Spencer  15  per  cent.,  decline. 

Unlike  Virginia  and  the  other  States  in  the  6outh  in  which  the  involuntary 
labor  system  existed,  West  Virginia  shows  an  increase  in  the  value  of  lands 
since  I860,  amounting  to  an  average  of  32  per  cent.*  There  is  some  difference 
in  this  appreciation  in  different  parts  of  the  State,  the  Pan  Handle  and  Ohio 
river  counties  being  generally  above  the  average.  Hancock,  Tyler,  Webster 
and  Wood  are  placed  at  50  per  cent.  Nicholas,  Grant,  Cabell  and  Mineral  are 
the  only  counties  returned  at  rates  less  than  those  of  1860.  While  the  actual 
product  of  oil  has  been  increased  since  1865,  wild  speculation  has  subsided,  and 
lands  in  this  vicinity,  except  thoso  known  to  be  oil-bearing,  now  average  about 
5  per  cent,  increase  over  prices  of  the  period  first  montioned. 

With  but  two  exceptions,  all  the  counties  of  Ohio  making  returns  report  an 
advance  in  the  value  of  farm  lands  since  1860,  the  general  average  showing  an 
increase  of  from  30  to  35  per  cent.,  as  compared  with  the  last  census.  Hardin 
county,  in  the  interior,  and  Ottawa,  on  Lake  Erie,  report  an  increase  of  100  per 
cent;  Lorain  and  Jefferson,  75  percent.;  Athens,  60 ;  Lucas,  Hancock,  Sandusky, 
Licking,  Tuscarawas  and  Highland,  50  ;  Wood,  Warren,  Erie,  Columbiana,  40 ; 
Ckrke,  Greene,  Medina,  Fairfield.  Wayne,  Carroll,  Holmes,  Jackson  and  Fay- 
ette, from  30  to  35  ;  Williams,  Fulton,  Henry,  Mercer,  Butler,  Ashland,  Marion, 
Union,  Geauga,  Wayne,  Starke,  Morgan,  Vinton,  Lawrence,  Ross,  from  20  to 
25;  Logan,  Seneca,  Portage  and  Washington,  15  per  cent. 

Indiana  shows  an  increase  in  the  value  of  lands  m  a  majority  of  the  counties 
^ported,  averaging  27  per  cent.  In  some  parts  of  Brown  the  increase  has 
be*n  100,  and  in  Warren  and  White,  75  per  cent. ;  in  Carroll  and  Switzerland, 
50  per  cent,  up  to  1864,  and  since  that  date  a  decrease  of  20  and  30  per  cent. 
De  Kalb,  until  1864,  was  about  the  same  as  in  1860,  but  now  shows  an  increase 
of  25  per  cent.  Steuben,  the  northeastern  county  of  the  State,  without  railroad 
advantages,  makes  an  increase  of  20  per  cent.,  with  a  steady  upward  tendency. 
Howard,  Jasper,  Jennings  and  Washington,  show  no  increase. 

The  average  increase  in  the  value  of  farm  lands  in  the  several  counties  of 
ffiinois,  as  compared  with  the  estimates  under  the  census  of  1860,  is  variously 
returned  by  our  correspondents  ranging  from  6  per  cent,  in  Lake  county,  on 
lake  Michigan,  up  to  100  per  cent,  in  Ford,  DeWitt,  Moultrie,  Richland,  Clin- 
ton, St  Clair,  and  Union.  In  Will,  Grundv,  Fulton,  Christian,  Macon,  Pope, 
tl»e  Advance  is  70  to  75  per  cent. ;  Rock  Island,  Knox,  and  Stephenson,  60  to 
65  per  cent. ;  Winnebago,  Henry,  Warren,  Douglas,  Logan,  Sangamon,  Jersey, 
hrette,  Effingham,  Cumberland,  Cook,  Wabash,  Marion,  and  Washington,  40 
to  50  per  cent. ;  McIIenry,  Lee,  Mercer,  McDonald,  Stark,  Morgan,  Crawford, 
Randolph,  Alexander,  and  Massac,  30  to  35  per  cent. ;  Madison.  Macoupin, 
Pulaaki,  and  Hardin,,  25  per  cent. ;  Kane,  Bureau,  Henderson,  Woodford,  Iro- 

ois,  Edgar,  15  to  20  per  cent. ;  Livingston,  Adams,  and  Franklin,  10  per  cent, 
comity  makes  an  increase  of  30  per  cent,  up  to  1864,  but  since  that 
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date  a  decline  to  15  per  cent.  Moultrie  shows  a  similar  decline  since  1863, 
though  the  general  advance  since  1860  is  put  at  100  per  cent. ;  while  Richland 
reports  that  its  increase  of  100  per  cent,  has  been  made  chiefly  since  1863.  The 
general  increase  for  the  whole  State  may  be  set  down  at  from  40  to  45  per  cent. 

Of  the  counties  of  Michigan  making  returns  to  our  circular,  but  one,  Ontona- 
gon, rcribrts  a  decline  in  the  value  of  farm  lands,  depreciation  in  this  case  being 
attributed  to  the  great  depression  in  the  copper  mining  interest.  Bay  county 
claims  an  increase  of  300  per  cent. ;  Iosco,  Alpena  and  Gratiot,  from  200  to 
250 ;  Delta,  Lcelenaw,  Cass,  Clinton,  and  Jackson,  100 ;  Kent,  66 ;  Lapeer, 
Ingham,  Barry,  Branch,  Ottawa,  and  Muskegon,  50;  Berrien,  Van  Buron, 
Macomb,  St.  Joseph,  30  to  40  ;  Alcona,  Livingston,  Hillsdp.le,  and  Kalamazoo, 
15  to  25  per  cent. ;  showing  an  average  increase  of  about  70  per  cent,  for  the 
State  since  the  estimate  of  1860.  Mason  county  has  been  mostly  settled  under 
the  homestead  laws  since  1862,  and  farm  lands  have  increased  from  $1  25  to  $10 
per  acre. 

On  the  basis  of  the  county  returns  received  from  Wisconsin,  the  average  increaso 
of  the  value  of  farm  lands  in  the  State  since  1860  may  be  estimated  at  from  45 
to  50  per  cent. ;  but  one  county  reporting  "no  advance "  since  that  date.  Sauk 
county,  the  great  hop  district,  shows  the  largest  increase — lands  averaging  $6  per 
acre  in  1860  being  now  held  at  $35  per  acre,  an  advance  of  nearly  500  percent. 
Calumet,  on  the  eastern  border  of  Winnebago  lake,  reports  an  increase  of  150 
per  cent.;  Chippewa  and  Marathon,  in  the  northern  part  ef  the  State,  La  Crosse, 
in  the  western,  and  Green  lake  in  the  central  part,  100  per  cent. ;  Pierce,  Trem- 
peleau,  60  per  cent. ;  Clark,  Buflalo,  Jackson.  Washington,  Brown,  Outagamie, 
50  per  cent.;  Ozaukee,  40  per  cent..;  Vernon, .Rock,  Lafayette,  Walworth,  Fond 
du  Lac,  30  to  35  per  cent. ;  Monroe,  Richland,  Crawford,  Greene,  Racine,  Por- 
tage, Columbia, and  Marquette,  20  to  25  per  cent. ;  Kenosha,  15  per  cent.;  Win- 
nebago, 10  per  cent.,  and  St.  Croix,  5  per  cent.;  Douglas  alone  reporting  "no 
change." 

Returns  from  about  25  counties  of  the  more  thickly  settled  portions  of  Min- 
nesota indicate  an  average  increase  of  at  least  100  per  cent,  in  the  value  of  farm 
lands  in  the  surveyed  districts,  as  compared  with  the  census  of  1860.  The  ter- 
ritory embracing  nearly  the  whole  upper  half  and  a  portion  of  the  southwestern 
counties  of  the  State  has  not  yet  been  surveyed  and  put  in  market  by  the  gov- 
ernment, and  is  u  nip  habited  or  settled  only  by  Indians  and  traders,  and  is  not, 
of  course,  considered  in  making  up  the  average  increase.  No  county  reports 
an  active  decrease  in  value  of  farm  lands,  though  Morrison,  sparsely  settled, 
and  Cass,  just  coming  into  market,  report  no  change  in  price  since  1860 ;  ana 
Ramsey,  in  which  the  capital  of  the  State  is  located,  and  where  lands  were 
held  very  high  at  that  date,  reports  little,  if  any,  advance.  Brown,  Nicollet, 
and  Watonwan,  claim  an  increase  of  300  per  cent,  the  first  named  somewhat 
higher;  Wabashaw,  250  percent.;  Carlton  and  Carver,  125  to  150  per  cent.; 
Mower,  Freeborn,  and  Faribault,  100  per  cent.;  Dodge,  70  per  cent.;  Rice  and 
Washington,  50  per  cent. ;  Houston,  Winona,  Le  Sueur,  and  Scott,  25  to  33  per 
cent.,  and  several  others  ranging  from  5  to  25  per  cent. 

An  increaso  of  about  75  per  cent,  in  the  value  of  farm  lands  since  the  census 
of  I860  is  indicated  in  Iowa.  Dubuque,  Story,  Calhoun,  Marion,  Delaware, 
Sac,  Montgomery,  Shelby,  Chickasaw,  Fayette,  and  Lucas  counties  from  10  to 
25  per  cent. ;  in  Clarke,  Jackson,  Des  Moines,  Decatur,  and  Adams,  25  to  33 
per  cent. ;  Jefferson,  Black  Hawk,  Muscatine,  Cedar,  Linn,  Clayton,  Cherokee, 
and  Wayne,  45  to  50  per  cent. ;  in  Louisa  and  Jasper,  75  per  cent.;  in  Warren, 
Pottawatomie,  Allamakee,  Appanoose,  Benton,  Clinton,  Palo  Alto,  and  Mar- 
shall, 100  per  cent. ;  in  Crawford,  Audubon,  Jones,  Emmett,  and  Winnebago,  150 
per  cent. ;  in  Fremont,  250 ;  and  Monona  as  high  as  300  per  cent.  Harrison, 
Kossuth,  Sioux,  and  other  counties  report  lands  "rapidly  advancing." 

The  settled  portions  of  Nebraska  show  an  increase  in  the  value  of  farm  lands 
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of  from  150  to  175  per  cent,  since  1860.  Dodge  county  an  advance  of  400  per 
cent. ;  Burt  and  Gage,  200  per  cent.;  Dixon,  Dakota,  and  Otoe,  100  per  cent ; 
Cass,  Richardson,  Pawnee,  50  per  cent. ;  Merrick,  33  per  cent.  In  a  number  oi 
counties  the  settlements  have  been  made  since  1860,  when  the  farms  were  bought 
at  SI  25  per  acre,  or  entered  under  the  homestead  laws.  Such  is  tho  case  with 
Jefferson,  where  there  are  now  farms  held  as  high  as  $15  per  acre.  In  Hall 
county,  in  the  interior,  farms  of  160  acres  which  could  be  purchased  in  1860  for 
from  $300  to  8400  now  command  from  $1,500  to  $4,000,  according  to  improve- 
ments and  distance  from  railroad  stations. 

The  advance  in  price  of  farm  lands  in  the  settled  counties  of  Kansas  may  be 
fairly  estimated  at  not  less  than  150  per  cent.,  as  compared  with  the  census  values 
of  I860,  the  lowest  estimate  being  25  per  cent,  for  Nemaha,  and  the  highest  500 
per  cent  for  Marshall;  Washington,  and  Saline;  Pottawatomie  and  Butler, 
300  per  cent  advance ;  Marion,  200  per  cent. ;  Linn,  Johnson,  Doniphan,  Clay, 
Chase,  Osage,  and  Woodson,  100  per  cent.;  Jackson  and  Franklin,  80  to  85 
per  cent.;  Allen,  Miami,  Wyandotte,  and  Leavenworth,  40  to  50  per  cent.  In 
Linn  county  the  location  of  the  main  trunk-line  railroad  from  the  northern  lakes  , 
to  the  Gulf  of  Mexico  has  advanced  the  price  of  lands  generally  20  per  cent, 
within  a  few  months.  In  Marshall,  farm  hinds  purchased  at  government  prices 
in  1860  now  sell  at  from  $5  to  $20  per  acre,  according  to  the  quantity  under 
cultivation,  and  the  real  estate  value  of  the  county  is  claimed  to  be  at  least  five 
times  that  of  1860,  and  the  same  facts  are  true  of  Washington  and  Saline,  the 
Union  Pacific  railroad  (£.  D.)  running  for  30  miles  through  the  county. 

A  number  of  the  western  counties  of  Missouri,  including  Holt,  Jackson,  St. 
Clair,  McDonald,  Greene,  and  Texas,  near  Ihe  southern  border,  and  Howard, 
Shelby,  and  linn,  in  the  northeastern  portion  of  the  State,  report  no  material 
change  in  the  average  value  of  farm  lands  since  1860,  while  Montgomery  reports 
an  active  decline  of  20  per  cent.,  Madison  33  per  cent.,  and  Stoddard  a  still 
higher  rate  of  decrease.  Cooper,  Ray,  Osage,  DeKalb,  Callaway,  Vernon, 
Audrain,  Scotland,  Lewis,  Buchanan,  Lincoln,  and  Scott,  report  advances  rang- 
ing from  4  to  15  per  cent. ;  Gentry,  20  per  cent. ;  Christian,  Cedar,  Newton,  and 
Dallas,  25  to  30  per  cent. ;  Cass,  St.  Genevieve,  Mercer,  33  to  40  per  cent. ; 
fike,  Mississippi,  Harrison,  Livingston,  Iron,  Chariton,  Boone,  Dade,  Lawrence, 
and  Nodaway,  40  to  50  percent.;  Cole,  65;  Miller  and  Bates,  80  per  cent.; 
Moniteau,  St.  Louis,  Phelps,  Hickory,  Johnson,  and  Henry,  100  to  150  per 
cent,;  and  Jefferson  reports  an  advance  of  400  per  ctfnt.  From  the  several  esti- 
mates of  our  reporters  there  appears  to  be  an  average  of  30  to  35  per  cent,  for  the 
farm  lands  of  the  whole  State  since  the  date  named.  Our  Jefferson  reporter 
accounts  for  the  large  increase  of  price  in  that  county  as  follows : 

Oar  county  is  quite  broken  and  hilly,  and  was  considered  almost  worthless  for  farming, 
swaging  about  $5  per  aero,  but  in  1863-'4  the  hills  began  to  attract  the  attention  of  fruit 
growers,  since  which  time  prices  have  been  rapidly  advancing. 

In  many  counties  lands  depreciated  largely  during  the  war,  but  have  been 
increasing  in  value  since  1865.  From  that  date  they  have  generally  recovered 
the  decline  and  made  the  advances  noted  above  the  values  of  1860.  In  this 
regard  our  Shelby  correspondent  says: 

Farm  lands  are  now  about  the  same  as  in  1860.  They  were  25  per  cent,  lower  in  1863-'64 
tal  hare  advanced  at  the  rate  indicated  since  the  latter  date.  Good  farms  can  be  bought 
here  for  about  (30  per  acre. 

Another  correspondent,  in  Livingston  county,  writes  as  follows : 

The  price  of  farm  lands  in  this  county  has  increased  about  50  per  cent  since  1860.  Farms 
ssflSsg  in  1660  at  from  $10  to  $40,  according  to  locality,  improvement,  6Yc,  are  now  selling 
aifitom  $J5  to  $60.  For  some  time  during  the  war  real  estate  diminished  in  value  very  much 
btlftw  the  prices  of  1860,  but  toward  the  close  of  the  war  it  increased  rapidly,  and  has 
1  steadily  ever  since  until  it  has  reached  the  present  rates,  at  whioh  it  seems  to  be 
am  a  i 
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The  value  of  California  lands  has  increased  materially  since  1S60.  Improved 
farms  will  average  almost  the  rate  at  which  they  were  then  held.  Amador  and 
Tuolumne  counties  are  alone  in  reporting  a  decline,  which  is  attributed  in  part 
to  a  failure  of  either  State  or  national  laws  to  protect  improved  lands  from 
miners,  who  are  "ever  on  the  watch  to  locate  claims  upon  lands  improved  by  the 
money  and  toil  of  the  honest  settler." 

In  Oregon  the  advance  in  prices  varies  greatly  in  different  sections  of  the 
State.  Returns  have  not  been  full.  Multnomah,  in  the  northern  border,  claims 
an  increase  of  100  per  cent.  In  some  counties  there  has  been  little  improve- 
ment, as  in  Douglas,  to  which  settlers  were  attracted  in  1860  by  gold  mining, 
"which  has  since  been  abandoned.  Lane,  in  the  same  portion  of  the  State,  reports 
an  increase  of  10  per  cent. 

Prices  of  farm  lands  in  Washington,  Now  Mexico,  and  other  Territories,  are 
exceedingly  variable  and  somewhat  fluctuating,  as  the  result  of  temporary  min- 
ing operations,  though  the  increase  is  general  and  rapid  wherever  permanent 
improvements  have  been  made. 

V*ALUB   OF   UNIMPROVED   LANDS. 

Unimproved  lands  in  Maine  are  obtainable  at  low  prices,  except  in  the  neigh- 
borhood of  cities,  or  in  the  most  highly  improved  farming  sections.  Timber  cut- 
ting has  left  large  bodies  of  land  partially  denuded  of  forests.  Such  tracts  in 
Cumberland  county  are  purchased  at  prices  varying  from  $1  to  $10  per  acre;  in 
Oxford  they  are  valued  at  $8  for  timber-growing.  Thinly  wooded  lots  in  Som- 
erset and  Penobscot  are  worth  $5*per  acre,  the  growth  paying  for  the  land.  In 
the  Moosehead  lake  region,  in  Piscataquis,  rocky  lands,  to  some  extent  culti- 
vable, can  be  bought  for  $1  per  acre.  In  Sagadahoc,  once  a  lumbering  county, 
forests  are  valuable,  being  worth  $5  per  acre. 

Among  the  White  Mountains  are  lands  difficult  of  access,  in  some  places 
heavily  timbered,  held  at  merely  nominal  rates.  In  the  northern  part  of  the 
State  forest  lands  yet  abound,  with  no  active  demand,  and  prices  at  a  low  ebb. 
In  accessible  locations,  hi  the  central  and  southern  parts  of  the  state,  wood  and 
timber  of  all  kinds  are  valuable.  In  Sullivan  the  surface  is  rocky  and  rough, 
and  the  wildest  tracts  command  $5  per  acre.  Hemlock  is  abundant,  yielding 
-fine  returns  in  bark,  for  tanning.  An  average  for  wild  lands  in  Cheshire  is  placed 
at  $25  per  acre.  In  Hillsborough,  the  value  depends  upon  the  timber,  running 
into  very  high  figures  for  the  little  heavy  timber  remaining. 

In  Vermont,  unimproved  lands  are  highest  in  Addison  county,  a  good  section 
of  the  state,  and  a  county  famous  for  sheep  husbandry,  in  which  pasture  lands 
are  in  demand.  The  average  value  of  wild  lands  in  this  county  is  placed  at  $20  j 
So  in  Essex,  $6  to  $8  in  Washington,  8  to  $15  in  Orange,  $10  in  Orleans.  In 
some  of  the  counties  these  lands  be  mostly  among  mountains,  with  a  rough  and 
rooky  surface,  and  are  well  timbered  with  hemlock  and  spruce.  The  opening  of 
railroad  facilities,  and  the  establishing  of  lumber  companies,  have  doubled  the 
value  of  timber  lands  in  many  places.  Spruce,  basswood,  birch,  cherry,  white 
ash,  butternut,  and  other  species  are  used  for  lumber* 

Some  unimproved  lands  in  Worcester  county,  Massachusetts,  are  reported  at 
the  low  price  of  $6  per  acre.  Wood  lands  in  Barnstable  may  be  found  at  $5 
per  acre.  In  Hampden,  rocky  and  swampy  lands,  with  a  sparse  growth  of  wood, 
are  worth  $5.  In  Bristol  are  swamps  which  are  rising  in  popular  estimation, 
and  are  regarded,  when  reclaimed,  as  the  most  valuable  grass  lands  in  that  re- 

fion.  In  Suffolk  are  salt  marshes  worth,  when  ditched  and  made  available  for 
ay,  $50  per  acre.  Swamps  in  Middlesex,  susceptible  of  drainage,  are  made  to 
yield  large  crops  of  Indian  corn,  potatoes,  oats,  or  grass.  Different  classes  of 
unimproved  lands  are  thus  estimated :  Woodlands,  cleared,  $16  per  acre;  swamp 
lands,  capable  of  drainage,  $30  $.  peat  meadow,  $75.    These  prices  are  greater 
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than  those  of  Barnstable,  Bristol,  and  Hampden,  by  reason  of  proximity  to 
Lowell,  and  a  circle  of  smaller  manufacturing  towns.  In  Berkshire,  the  best 
prime  hemlock  and  chestnut  growth  are  valued  at  $250  per  acre ;  lands  less 
densely  timbered,  at  $50  to  $75 ;  in  less  accessible  districts,  among  the  mount- 
ains, the  best  wood  lands,  at  $100 ;  anaverage*of  $100  per  acre  for  timber  lands. 
When  divested  of  timber,  the  roughest  and  most  rocky  tracts  are  scarcely  worth 
more  than  $5  per  acre.  The  planting  of  the  locust  is  recommended  as  a  profit- 
able disposition  of  such  lands. 

There  is  necessarily  but  little  unimproved  L°nd  in  Rhode  Island.  In  the  south- 
ern part  of  the  State  are  swamp  or  bog  lands,  that  can  be  obtained  at  $10  per 
acre.  There  are  rough  lands  in  Kent  of  little  value  but  for  wood,  worth  $15 
per  acre.  There  is  a  little  rocky  or  swampy  land  in  Bristol,  and  some  woodland, 
nearly  all  of  which  is  pastured.     No  wild  lands  aro  reported  in  Newport. 

A  very  small  extent  of  swamp  or  peat  land  is  found  in  Hartford  county, 
Connecticut.  Its  value  is  from  $15  to  $40  per  acre.  Small  tracts  of  wood-/ 
land  sell  for  $25  to  $150  per  acre.  A  larger  area  of  uncultivated  land  is  found 
'in  Windham  county,  partly  wooded,  of  some  value  for  pasturage,  worth,  on  an 
average,  $18.  In  Litchfield  are  rough  pasture  lands  of  low  value,  and  wood- 
land valued  at  $20  to  $50,  according  to  the  growth. 

An  average  of  $32  per  acre  is  the  estimated  value  of  the  wild  lands  of  New 
York.  In  some  cases  they  are  more  valuable  than  cultivated  lands;  in  the 
mountains  of  the  Adirondack  region,  and  other  mountainous  localities,  tracts  are 
found  at  low  prices.  In  the  more  populous  sections  unimproved  lands,  with  the 
exception  of  wood  and  timber  preserves  necessary  to  each  farm,  are  either  very 
hilly  or  swampy.  In  the  northern  part  of  Oneida  the  north  woods,  a  wild  tract 
of  spruce  with  a  very  poor  soil,  is  worth  but  $5  per  acre.  In  the  Catskill  moun- 
tains, land  valued  only  for  bark  and  timber  is  held  at  the  same  rate.  As  near 
New  York  city  as  Dutchess  county  are  mountain  lands  valued  at  only  $10  to  $20 
per  acre.  There  is  a  wild  tract  in  Herkimer,  containing  about  100,000  acres, 
worth  from  50  cents  to  $5  per  acre,  very  hilly,  full  of  lakes,  and  wooded  with 
hemlock  and  spruce — a  great  resort  for  hunters  and  fishermen  in  the  proper  sea- 
sons. In  Suffolk,  (on  Long  Island,)  is  a  large  tract  which  produces  quantities 
of  cord-wood,  100,000  cords  having  been  shipped  from  a  single  town  (Brook- 
haven)  in  a  single  year,  estimated  at  $8  per  acre.  In  Washington  county  unim- 
proved land3  are  valued  at  $3  per  acre.  Woodlands,  in  counties  supplied  only 
with  wood  lots  reserved  upon  farms,  are  often  the  most  valuable  portions  of 
farms,  as  in  Livingston  and  other  counties.  In  Monroe  such  lands  are  worth 
from  $60  to  $200  per  acre. 

The  value  of  wild  or  unimproved  lands  of  the  State  of  New  Jersey  varies 
from  $1  to  $300,  according  to  location,  quality,  and  resources.  In  Essex  and 
Hudson  counties  there  are  many  thousands  of  acres  of  salt  meadow  and  swamp 
lands,  which,  when  reclaimed,  must  become  immensely  valuable  for  gardening 
purposes,  from  their  proximity  to  New  York  and  the  great  depth  of  rich  alluvial 
matter  deposited  upon  them.  A  systematic  drainage  of  these  flats  is  now  in 
progress,  with  prospect  of  complete  success,  at  an  estimated  expense  of  about 
$10  per  acre.  In  Ocean  county  the  average  value  is  $15  per  acre,  but  poor 
tracts  may  be  bought  at  from  $1  to  $5  per  acre  ;  large  tracts  of  swampy  or  bog 
lands  are  adapted  to  the  growth  of  cranberries,  which  are  extensively  cultivated 
in  this  county.  In  Monmouth  unimproved  lands  run  from  $5  to  $300,  the  latter 
for  very  superior  timber.  Burlington  county  gives  an  average  of  $6  to  $10  per 
acre,  pine  lands  and  white  cedar  swamp,  light  sand  and  black  peaty  soil  ,•  the 
former  growing  blackberries  and  strawberries  admirably,  and  the  latter,  oran- 
berries,  which  are  native  to  the  soil.  In  Camden  and  Gloucester,  $15  to  $20  ; 
in  Cumberland,  Cape  May,  and  Atlantic  the  price  varies  from  $1  to  $10  per  acre. 

The  value  of  unimproved  or  wild  lands  in  Pennsylvania  is  returned  at  prices 
tanging  from  $2  to  $45,  varying  according  to  location  and  timber  and  mineral 
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resources,  averaging  from  $10  to  $12  in  the  State.  Iu  Berks  county  nearly  one- 
fourth  of  the  surface  is  hilly  and  timbered,  and  is  valued  at  $45  per  acre  for  the 
timber.  York  county  gives  an  average  of  $30 ;  Bradford,  Perry,  Crawford,  Erie, 
Lawrence,  $20 ;  Susquehanna,  Wayne,  Tioga,  Dauphin,  Clearfield,  Armstrong, 
Green,  Elk,  and  Warren,  $10  to  $15 ;  Franklin  as  low  as  $2.  Much  of  the 
wild  land  is  mountainous,  and  valuable  only  for  the  mineral  deposits  or  growing 
timber,  while  portions  are  susceptible  of  the  highest  cultivation  and  improve- 
ment, or  adapted  to  grazing  and  dairy  purposes. 

In  Newcastle  county,  Delaware,  there  are  little  or  no  wild  or  unimproved  lands. 
In  Kent  the  average  price  of  such  lands  is  given  at  $20  per  acre,  the  low  swamp 
lands  at  $10,  while  in  Sussex  the  average  is  placed  at  $10.  A  large  portion  of 
these  lands  is  capable  of- high  cultivation,  and  is  now  being  rapidly  improved. 

The  average  price  of  wild  or  unimproved  lands  in  the  several  counties  of  Mary- 
land ranges  from  $1  to  $65  per  acre,  according  to  location,  resources,  ceo.  In 
Washington  county  the  waste  lands  are  chiefly  in  the  mountains.  In  Mont- 
gomery the  average  is  from  $10  to  $20,  with  little  inclination  to  sell ;  the  lands 
are  principally  old  fields,  grown  up  in  pine  and  sedge,  but  with  a  liberal  appli- 
cation of  fertilizers  and  labor  are  susceptible  of  high  cultivation.  Baltimore 
county  contains  a  large  area  of  unimproved  lands,  part  forest,  heavily  timbered, 
part  worn  out  fields,  but  contiguity  to  the  metropolis  of  the  State  is  increasing 
their  market  value,  and  they  are  now  selling  at  an  average  of  $65  per  acre.  The 
unimproved  land  in  Harford- is  chiefly  wooded,  and  the  average  value  is  given  at 
$40  per  acre.  Sedge  fields  may  be  purchased  at  about  the  same  figure.  Cecil 
reports  an  average  of  from  $10  to  $30,  and  Kent,  $10  per  acre,  most  of  the 
latter  being  low,  wet  lands,  studded  in  many  instances  with  scrubby  timber,  but 
clearing  and  draining  would  render  most  of  them  valuable.  In  Queen  Anne  the 
average  value  is  from  $15  to  $30.  In  Talbot  the  unimproved  land  has  good  red 
clay  subsoil  and  sandy  loam,  easily  improved,  worth  now  an  average  of  $20  per 
acre.  Anne  Arundel  reports  an  average  of  $35  per  acre  for  such  lands,  being 
susceptible  ef  improvement  and  capable  of  producing  fruits  and  a  good  quality 
of  tobacco.  In  St.  Mary's  this  class  of  land  is  chiefly  timbered  with  a  light 
growth  of  pine,  sometimes  oak  and  chestnut,  and  worth,  remote  from  navigation, 
$10  per  acre,  and  $20  near  the  water. 

Such  has  been  the  waste  of  war  in  Virginia  that  "unimproved"  lands  have 
encroached  upon  cultivated  areas  until  nearly  all  the  State  is  "  wild"  land.  The 
tracts  in  original  forest,  or  thrown  out  of  cultivation  and  covered  with  now  forest 
growths,  will  be  included  in  this  branch  of  the  subject.  In  Patrick  and  other 
southwestern  counties  the  price  is  quoted  at  $1 ;  in  Carroll,  50  cents ;  in  Nelson, 
25  cents ;  in  Botetourt,  $1  to  $3;  in  Tazewell,  $2  50 ;  in  Highland,  $2  75 ;  in 
Clarke,  $3  to  $6 ;  in  Washington,  $2  to  $3 ;  in  Buckingham,  $2  to  $5;  in  King 
George,  $4  to  $10 ;  in  Stafford,  Kifg  William,  Norfolk,  and  Craig,  $5 ;  in  York 
and  Middlesex,  $6;  in  Lancaster,  $5  to  $25 ;  in  Smyth,  $10  to  t25.  This  shows 
the  range  of  reports.  In  the  tide-water  counties  prices  range  from  $5  to  $15  for 
wild  lands,  except  on  navigable  water,  where  the  value  depends  on  the  amount 
of  wood  and  timber,  sometimes  reaching  $50.  Good  lands  at  $1  per  acre  are 
found  in  Patrick.  Goal  lands,  four  miles  from  the  railroad,  in  Montgomery,  can 
be  bought  for  $3  to  $5  per  acre,  and  for  $1  to  $2,  ten  miles  from  the  railroad. 
In  Wythe  wild  lands  are  "almost  valueless,  except  in  the  neighborhood  of  iron 
works,"  one  of  a  class  of  facte  everywhere  appearing  in  Virginia,  which  illustrate 
the  creation  of  values  in  all  of  a  group  of  preducts  by  utilizing  one  of  them. 
In  Tazewell  are  tracts  of  thousands  of  acres,  some  of  them  at  lower  prices  than 
government  lands.  On  these  mountain  slopes  and  in  valleys  the  pasturage  is 
unsurpassed  in  the  country,  and  much  of  it  is  excellent  land  for  tobacco*  grapes, 
and  fruit.  Among  the  mountains  are  also  rough  and  rooky  areas,  of  little  value 
except  for  minerals,  in  which  this  county  is  peculiarly  rich.  In  King  William, 
on  the  Pamunkey  and  Mattapony,  are  noh  lands,  subject  to  overflow,  obtainable 
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at  Z5  per  acre.  The  wild  lands  of  the  Blue  Ridge  are  exceedingly  desirable  for 
their  climate,  soil,  and  location  with  reference  to  markets.  They  can  now  be 
obtained  for  one-fonrth  to  ohe-half  the  price  of  improved  farms.  The  growths 
are  oaks  of  several  varieties,  chestnut,  hickory,  dogwood,  poplar,  &c. 

Three  classes  of  wild  lands  are  found  in  North  Carolina :  first,  lands  exhausted, 
abandoned,  and  grown  up  to  bushes;  second,  virgin  uplands,  generally  well 
timbered ;  and  thiwl,  low  or  swamp  lands,  often  well  timbered.  The  first,  onco 
fertile,  can  again  be  restored  in  time  and  by  good  management.  The  second 
and  third  can  be  had  at  prices  varying  from  50  cents  to  S10  per  acre ;  the  first 
at, even  lower  rates.  Pitch  and  turpentine  lands  abound  in  Duplin,  Lincoln, 
Cabarras,  Hertford,  Sampson,  Onslow,  and  Moore  counties,  and  can  be  had  for 
from  $2  to  $5,  according  to  quality  and  facilities  for  working  and  marketing. 

In  South  Carolina  very  low  prices  prevail  for  lands  of  various  character :  in 
Georgetown  distinct,  50  cents  to  81  for  poor  pine  lands;  in  Abbeville,  poor 
ridges  and  abandoned  fields,  $2;  in*Sumpter,  sandy  with  clay  subsoil,  50  cents; 
in  Richland,  $1  to  $5 ;  in  Marion,  cypress  and  oak  growth,  $2 ;  in  Barnwell, 
sometimes  yielding  000  bushels  sweet  potatoes  with  good  tillage,  82.  Gold  is 
fonnd  on  wild  land  in  Spartansburg ;  lead  in  the  same  county ;  copper  and  silver 
in  Piekens,  very  fine  ochre  in  Abbeville,  and  immense  beds  of  kaolin  and  supe 
rior  buhrstone  and  marl  in  Barnwell  and  other  districts. 

In  Georgia  the  lands  classed  under  the  head  of  wild  or  unimproved  lands 
embraced  about  one-fourth  the  area  of  the  whole  State  in  1S60,  the  figures  at 
that  timo  being:  improved  lands  in  farms,  8,062,758  acres;  unimproved,  in 
farms,  1S,5S7,732  acres;  wild  or  waste  areas,  (including  water,  &c.,)  not  in 
farms,  10,461,510  acres.  The  proportion  of  cultivated  lands  is  smaller  now  than 
in  1860,  and  the  estimated  values  given  by  our  correspondents  range  from  25 
cents  to  $15  per  acre,  according  to  location  and  resources.  In  Union,  Murray, 
Chattooga,  Gordon,  Polk,  Campbell,  Cherokee,  Jefferson,  Johnson,  Greene, 
Morgan,  Carroll,  Heard,  Taylor,  Carlton,  Schley,  and  Churcjj,  embracing  all  the 
range  of  temperature  and  varieties  of  soil  in  the  State,  these  wild  lands  mav  be 
purchased  at  from  25  cents  to  $1  per  acre ;  while  in  Floyd,  Cobb,  Milton,  For- 
syth, Columbia,  Warren,  Hancock,  Newton,  Butler,  Houston,  Crawford,  Stewart-, 
and  other  counties  the  average  value  ranges  from  SI  75  to  S5,  generally  averaging 
something  over  $2.  In  many  sections  tneso  lands  are  mountainous  and  covered 
with  a  heavy  growth  of  timber,  and  the  soil,  when  cleared  and  cultivated,  capa- 
ble of  yielding  good  crops  of  com,  tho  small  grains,  potatoes,  &c.,  and  are  well 
adapted  to  fruit-growing ;  while  in  others  the  lands  are  flat  and  swtimpy— of 
little  value  but  for  the  timber ;  but  the  larger  proportion  comprise  lands  suscep 
tiblo  of  high  cultivation  and  capable  of  growiug  remunerative  crops. 

There  is  a  large  area  of  wild  or  unimproved  land  in  Florida,  held  at  figures 
varying  from  10  cents  to  $S,  averaging  from  SI  to  $2  per  acre.  In  Jackson  the 
unimproved  lands  are  claimed  to  be  better  than  the  nominally  improved,  and 
may  De  purchased  at  from  SI  to  $2  per  acre.  In  Liberty  tho  average  value  is 
given  as  low  as  10  cents — land  low,  sandy  hummock,  capable  of  producing 
oranges,  sugar-cane,  corn,  potatoes,  rice,  and  long  cotton  ;  Leon,  $1  50  per  acre — 
quality  medium,  fair  while  fresh,  easily  cleared  and  cultivated;  Baker  county, 
$1  50  per  acre — very  productive  for  cotton,  sugar-cane,  potatoes,  vegetables,  &c. 
Duval  county,  average  50  cents  per  acre.  In  Alachua  nearly  all  tho  wild  lands 
are  owned  by  the  State,  tho  general  government,  or  railroad  companies.  State 
lands-are  held  at  from  50  cents  to  $8,  mostly  tho  former;  United  States  lands 
are  only  in  tho  market  as  homesteads ;  and  railroad  lands  vary  in  price  from  $1 
to  $2  50.  Tho  land  is  principally  "  pine  barren,"  considerable  heavy  pitch-pine 
interspersed  with.cypress  swamps,  and  in  sections  hummock,  the  latter  being  very 
rich.  The  greater  part  of  the  land,  however,  is  valuable  only  for  timber  and 
turpentine.  In  Levy  the  land  is  chiefly  timber,  and  valued  according  to  its  loca- 
tion. A  portion  of  this  land  is  comparativelv  worthless,  consisting  of  sand-hills 
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and  scrub  lands  covered  with  brush  and  filled  with  a  variety  of  wild  animals. 
There  is  plenty  of  government  land  upon  which  to  settle,  some  of  it  the  best 
hummock  land,  capable  of  yielding  an  average  cr6p  of  40  bushels  of  corn; 
prices  from  SI  to  $5.  Manatee  county  also  has  considerable  hummock  lands  of 
first-rate  quality,  underlaid  with  marl,  worth  from  $5  to  $10  per  aero.  The  titn- 
l>er  of  the  hummock  consists  of  live  oak,  hickory,  red  cedar,  bog,  &c,  while  the 
pine  is  the  turpentine  or  long  pine. 

The  average  price  of  unimproved  lands  in  Alabama  may  be  stated  at  $1  75, 
the  range  being  from  12  cents  to  $5,  including  a  variety  in  quality  and  natural 
-capabilities.  In  Macon,  Conecuh,  Butler,  Chambers,  Morgan,  Tuscaloosa,  and 
some  oilier  counties  the  general  character  of  such  lands  is  poor — pine  forests, 
with  a  lliin  w>il,  covering  large  areas.  In  some  sections  of  the  State  the  uncul- 
tivated lands  me  heavily  timbered  with  pine,  oak,  hickory,  poplar,  walnut,  mul- 
berry, Sec.  They  are  generally  attached  to  plantations,  and  are  used  as  Summer 
ranges  for  cattle  and  hogs.  With  a  proper  System  of  culture  and  an  industrious, 
energetic  population  a  large  proportion  of  the  now  unimproved  lands  will  be 
reclaimed  and  prove  of  great  value. 

Half  of  the  land  of  Mississippi  is  not  included  in  farrnB,  and  only  one-third 
of  the  area  in  farms  has  ever  been  at  one  time  under  improvement.  In  the  best 
cotton  districts  cultivated  lands  have  been  comparatively  high,  but  few  were  ever 
held  at  their  intrinsic  value,  on  account  of  the  extent  of  the  unoccupied  area  in 
the  southwest.  In  the  southeastern  put  ion  of  the  State,  between  the  capital, 
Jackson,  and  Mobile,  in  Alabama,  the  population  is  sparse;  the  land  mostly 
unentered ;  the  soil  sandy,  with  a  «nali  extent  of  rich  creek  bottoms,  the  price 
of  unimproved  tracts  varying  from  12  cents  to  81  per  acre.  The  growth  is  com- 
posed of  oaks,  hickory,  gum,  cypress,  and  long-leafed  pine,  the  latter  predomi- 
nating, of  grcar  height  and  size,  of  industrial  importance  in  connection  with  tor- 
pentine-making  nnjl  lumbering.  Tne  soil,  like  other  sandy  loams,  is  easily 
worked,  and  productive  For  n  few  years,  becoming  exhausted  with  constant  crop- 
ping and  no  fertilizing.  A  bale  of  cotton  per  acre  has  been  ol>taincd  upon  such 
soil*  Sweet  potatoes,  in  unlimited  quantities,  are  easily  produced,  and  might 
prove  a  source  of  large  revenue  under  the  new  mode  of  slicing  and  drying  for 
distant  market*.  The  castor-oil  bean  grows  finely  here,  and  might  be  ma*fo  a 
source  of  profit  and  improvement  to  the  soil.  Peaches  are  a  sure  and  abundant 
crop,  beginning  to  bear  in  three  years  from  seed ;  and  wool-growing  will  prove 
remunerative  and  a  valuable  auxiliary  to  tillage  farming,  wild  grasses  every- 
where abounding,  succulent  and  rank  in  growth  by  the  middle  of  FebrufcrV- 
The  water  is  excellent  and  the  climato  healthy.  All  that  is  needed  to  start  tluc 
region  upon  a  career  of  prosperity  is  a  railroad  to  the  Gulf  coast  from  some  point 
on  the  Mississippi  Central.  With  such  a  road,  land  now  a  drug  at  12^  cents  per 
acfe  would  be  greedily  taken  at  $1,  and  eventually,  with  improvements,  would 
•be  cheap  at  $20.  Similar  lands,  though  generally  better,  on  the  line  of  the  Now 
Orleans,  Jackson  and  Groat  Northern  road,  west  of  Pearl  river,  are  now  obtain- 
able at  $5  to  $10  or  $20  near  stations,  and  are  bargains  at  those  prices.  In  tlio 
northern  part  of  the  State  unimproved  tracts  average  about  $1  per  acre ;  in  Hinds 
county,  $2  50;  in  Madison,  #2 ;  in  Washington,  on  the  river,  fine  Mississippi 
bottoms,  perhaps  unsurpassed  in  the  world,  $5  per  acre.  On  the  line  of  the 
Mobile  and  Ohio  railroad  $2  50  is  a  common  price.  In  Do  Soto  are  some  GO 
sections  of  "  Mississippi  bottom"  at  $4  or  less  per  acre. 

Under  the  heavy  depreciation  of  plantations  in  Louisiana  the  market  value  of 
wild  and  unimproved  lands  must  be  but  nominal,  and  our  correspondents  estimate 
them  at  from  l*  but  little  value"  to  $3  per  acre,  according  to  location  and  resources. 
These  lands  are  varied  in  character  and  quality,  from  tight  sandy  loam  on  upland 
to  heavily-timbered  bottoms  and  cypress  swamps,  the  alluvial  or  red  lands  bein** 
the  richest  kind  when  protected  from  overflow',  and  the  light  soil  susceptible  of 
thorough  cultivation  and  capable  of  producing  good  crops  of  corn  and  cotton. 
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Wild  or  unimproved  lands  m  Texas  range  in  price  from  12 h  cent*  to  $10  pet 
acre,  and  embrace  a  very  large  proportion  of  the  total  area  of  the  State,  less  than 
two  per  cent,  being  under  cultivation  in  1860,  the  census  figures  standing : 
Improved  lands  in  farms,  2,650,781  acres ;  unimproved  land  in  farms,  22,693,247 
acres;  wild  or  waste  areas,  (including  water  areas,  &c.,)  126,541,412  acres. 
Tliese  lands,  when  owned  by  the  State,  may  be  had  for  the  price  of  tho  certifi- 
cate issued  from  the  land  office  at  Austin.  Where  lands  are  held  by  individuals 
under  Spanish  or  Mexican  grants  they  may  be  bought  in  large  tracts  as  low  as 
124  cents  per  acre,  while  small  tracts  held  under  patents  from  the  State  are  held  . 
at  50  cents  to  tl  per  acre. 

Homesteads  ted  other  government  lands  in  Arkansas  are  to  bo  had  in  nearly 
all  parts  of  the  State — hilly,  heavily  timbered  lands  in  Montgomery  jat  $1  25; 
Madison,  at  $3  ;  Benton,  table-lands  of  Ozark  mountains,  83  to  $5,  suitable  for 
cereals  and  fruits ;  Johnson,  lands  held  by  speculators  at  $5  to  $8  for  river  land*, 
and  $3  to  $5  for  uplands ;  and  State  lands  at  50  to  75  cents — the  same  held  by 
speculators  at  $1  to  83,  and,  if  good  farm  lands,  $3  to  $5 ;  Sebastian,  river  lands 
fe  to  115  and  uplands  $2  50  to  $5;  Union,  various  soils,  at  75  cents ;  St.  Frau- 
ds, $1  25,  capable  of  producing  400  pounds  of  cotton,  36  bushels  of  corn,  or 
20  bushels  of  wheat  or  oats ;  Mississippi  rice*  lands,  annually  overflowed  and 
nqrinng  levees,  at  50  cents;  Monroe,  good  black  loam,  at  50  cents  to  $165 
Paine,  hill  or  npland  for  75  cents  and  bottom  lands  for  $1,  yielding  35  bushel* 
ben  and  20  bushels  wheat.  "In  Drew,  farms  will  produce  200  to  300  pound* 
pBned  cotton,  15  to  25  bushels  com,  and  150  to  250  bushels  sweet  potatoes 
*ithont  manuring.  In  Clark,  at  forced  sale,  h  section  {640  acres)  sold  for  $15) 
mi  a  quarter  ( 160  acres)  for  $5. 

Wad  lands  in  Tennessee  are  quoted  at  si*  cents  per  acre  and  upwards)  iaccord- 
iag  to  location,  quality,  and  capabilities.  Much  of  this  land  in  the  eastern 
wanes  is  hilly  or  mountainous,  furnishing  good  summer  pAsturage,  with  abund- 
ntand  valuable  timber,  and  capable  of  producing  good  crops  of  corn  and  other 
jwflncts.  Tracts  can  be  ])Tocured  at  $1  or  less  in  Greene,  Sevier,  Monroe,  Polk, 
nhea,  Bledsoe,  Marion,  Coffee,  Lincoln,  Giles,  Montgomery,  Stewart,  Dickson, 
Hickman,  Perry,  and  all  mountainous  counties.  The  highest  price  reported  for 
*M  lands  is  $1%  per  acre  in  a  portion  of  Weakley  county.  Among  these  low- 
pwd  lands  are  those  with  a  "  red  sandy  loam,  rich  and  strong,"  tracts  of  "  second 
wttoo, upland,  ridge,  and  mountain  land  well  timbered,  with  good  water,  healthy, 
podncing  corn  and  wheat,  and  excellent .  for  fruits  and  tobacco ;"  soils  where 
"fonts,  especially  peaches,  grow  to  perfection,"  and  localities  with  "  bottoms 
krcl  and  exceedingly  fertile,  upland,  rolling,  and  tolerably  productive."  There 
wb  higher-priced  lands  of  great  fertility,  as  in  Haywood,  at  $3  to  $8 ;  "  the 
Pttter  portion  in  the  Hatchie  and  Forked  Deer  river  bottoms  subject  to  over- 
fed, and  thus  unfit  for  forming  purposes,  yet  abounding  in  the  finest  oak  and 
?pre88  timber,  and,  with  levees,  capable  of  becoming  tho  finest  farm  lands." 

TV  estimated  value  of  unimproved  lands  in  Kentucky  varies  from  51  per 
*re  up  to  the  price  of  improved  lands  in  the  several  counties ;  Rockcastle  and 
Mwki  are  the  only  counties  reporting  as  low  as  $1  per  acre,  the  land  in  the 
fcrtoer being  a  poor,  hilly,  and  heavy  "  and  in  the  latter  "  varying  from  poor  freestone 
P&eans  to  rich,  north  slopes  and  hollows  in  limestone,  suited  to  fruit  culture.1" 
Ws,  Lincoln,  Butler,  Christian,  and  Graves,  report  from  $2  per  acre  upwards  5 
EMBt  of  those  at  $2  being  mountainous  and  poor,  though  some  are  covered  with 
feavy  forests  and  arc  susceptible  of  improvement  and  will  produce  good  crops, 
wwli,  Edmonson,  Webster,  Livingston,  Ohio,  Hardin,  Laurel,  Grechnp,  and 
*tes,  vary  from  $2  50  to  $5  per  acre ;  Anderson,  Owen,  Franklin,  Trimble, 
^Metcalfe,  $5  to  $10  per  acre;  while  Todd  and  Pendleton  estimate  at  $20; 
Kwton,  S25 ;  Oldham,  $30 ;  and  Bourbon  as  high  as  $75  to  $80  per  acre ;  the 
"gta  figures  representing  lands  in  close  proximity  to  cities,  upon  lines  of  rail- 
***,  <*  with  valuable  timber  accessible  to  market.     In  Bourbon  county  the 
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lands  in  grass,  without  building  improvements,  are  valued  at  $75  per  acre. 
Along  the  Kentucky  river  these  unimproved  lands  are  generally  rocky  and  hilly, 
and  in  timber,  suited  to  grass  and  fruits. 

In  the.  Panhandle  counties  of  West  Virginia  wild  land  is  unknown.  All  is 
included  in  farms,  and  timber  reservations  are .  generally  occupied  as  sheep  pas 
tures,  the  underbrush  being  kept  clear.  These  "  wood  pastures" 'arc  often  quite 
valuable  adjuncts  to  the  arable  portion  of  the  farms.  The  unimproved  land  or 
woodland  of  Harrison  is  held  at  $20  per  acre.  Unimproved  tracts  in  Wood 
county  are  placed  at  $6  per  acre.  In  Marshall,  on  the  Ohio,  below  Wheeling, 
unimproved  lands  are  worth  from  $6  to  $25  per  acre.  The  average  price  of 
unimproved  lands  in  Kanawha  is  $5  per  acre.  Unimproved  lands  in  Tyler  are 
valued  at  SG  per  aero;  in  Barbour,  $2  to  $5 ;  in  Randolph,  $3,  adapted  to  grass 
and  grain;  in  Nicholas,  $2;  in  Cabell,  $2,  suitable  for  grazing  and  fruit  grow- 
ing; in  Grant,  SI,  good  for  sheep  pasture  and  timber;  in  Webster,  75  cents, 
valuable  for  grape  culture  and  wool-growing. 

About  one-third  of  the  counties  of  Ohio  report  no  lands  under  the  head  of 
u  wild  or  unimproved ;"  others  have  but  littlo  of  that  class,  while  the  values  of 
those  reported  average  from  $15  to  $20  per  acre,  the  lowest  average  for  any 
county  returned  being  $6  per  acre.  In  the  western  and  north  western  part  of  the 
State  is  a  large  area  of  almost  unbroken  forest,  nearly  level,  with  soil  of  good 
capacity,  in  many  cases  held  at  only  $5  to  §10  per  acre.  This  section  is  heavily 
timbered  with  oaks,  poplar,  walnut,  and  other  valuable  kinds  of  timber.  A  large 
portion  of  Henry  county  is  included  in  the  famous  "  Black  swamp,*7  reaching 
over  an  extent  of  120  by  40  miles,  said  to  be  unsurpassed  in  the  State  for  fer- 
tility of  soil ;  surface  high  and  level,  with  dense  growth  of  forest  trees ;  soil 
from  three  to  twelve  inches  deep,  composed  of  decayed  leaves  and  vegetable 
matters ;  subsoil  a  yeilow  clay  loam,  rich  in  lime,  potash,  and  silcx.  In  Ottawa, 
on  Lake  Erie,  the  wild  are  chiefly  marsh  and  timber,  there  being  no  less  than 
20,000  acres  of  marsh  in  this  county,  valued  at  $1  to  $5 ;  the  timber  averages 
$20  per  acre ;  soil  excellent.  The  southeastern  counties,  bordering  on  the  Ohio 
river,  contain  much  unimproved  lands,  containing  iron  and  coal,  and  very  suitable 
for  6neep  husbandly. 

Unimproved  lands  in  Michigan  are  reported  at  various  figures,  from  the  gov- 
ernment minimum  prices  up  to  $50  per  acre,  according  to  location  and  condition. 
In  Ontonagon,  in  the  northwest,  on  Lake  Superior,  the  average  value  is  $6  per 
acre.     Delta  county,  $1  25  to  $2   50 ;  Lcelcnaw  government  lands,  $1  25 ; 
held  by  individuals,  $5  per   acre;  Mason  government  lands,  $1  25  to  $2  50; 
State  swamp,  SI  25 ;  railroad,  about  $2  50 ;  the  swamp  is  in  cedar,  ash,  and 
hemlock  timber ;  when  cleared  makes  good  grass  land ;  Muskegon,  $8  per  aero  ; 
soil  partly  clay  loam,  remainder  sandy ;  Ottawa,  $8  50  on  an  average,  though 
some  fruit  lands  are  selling  as  high  as  $50  to  875  per  acre ;  Kent,  average  value 
$15 ;  Van  Burcn,  $16  per  acre ;  Cass,  $25,  if  dry  enough  for  cultivation  with- 
out draining;  Branch,  $10  to  $40  per  acre,  mostly  timber;  Hillsdale,  $10  per 
acre,  generally  broken  by  hills  and  swamps ;  Jackson,  worth  $25  to  $30  per 
acre;  Calhoun,  $15 per  acre;  Barry,  $10  per  acre;  Clinton,  unimproved  farm- 
ing lands  are  worth  $9  per  acre ;  Gratiot,  $6  per  acre,  chiefly  farm  land,  very 
fertile,  producing  largo  crops  of  grain  and  gross;  Macomb,  $25  per  acre;  Lapoer, 
$5  to  $20  ;  Mackinaw,  $1  25  per  acre ;  Bay,  $7  per  acre,  well  timbered ;  Iosco, 
$4  to  $15  per  acre ;  Alcona,  $1  25  per  acre,  though  holders  of  pine  land  reserve 
it  at  that  price;  Alpena,  a  large  portion  of  the  fanning  lands  belong  to  tli© 
government,  and  can  be  purchased  at  $1  25  per  acre,  while  land  in  second  hands 
commands  from  $3  to  $20,  according  to  quality  and  location.     In  several  counties 
all  the  unimproved  and  timber  lands  belong  to  forms,  and  arc  not  in  the  market 
separately. 

Unimproved  lands  in  Indiana  vary  greatly  in  price,  according  to  location  and 
resources.     If  located  near  railroads,  and  especially  if  timbered  heavily,  thov 
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are  often  worth  more  than  improved  lands.  Some  of  the  finest  black  walnut 
in  nse  by  cabinet-makers  is  obtained  from  this  State.  Peat  lands  are  attracting 
considerable  attention  in  St.  Joseph.  In  many  counties  are  found  coal,  building 
stone,  and  iron  ore,  which  enhances  tho  value  of  the  lands. 

There  is  ranch  Illinois  land  not  yet  brought  into  cultivation,  but  a  very  large 
proportion  is  included  in  farms,  somo  of  them  still  owned  by  non-residents  awaiting 
the  improvements  of  neighbors  to  become  valuable  without  expense  to  the  proprie- 
tors. In  I860  tho  improved  land  was  returned  at  13,096,374  acres;  unim- 
proved npvrards  of  22,000,000  acres,  since  which  dato  these  proportions  have 
greatly  changed.  Prices  of  course  have  a  wide  range — from  S2  to  $200  per 
aae.  As  specimens  of  returns  in  a  few  localities  in  different  parts  of  the  State, 
the  following  counties  and  prices  are  named :  Stephenson,,  $10  to  $  15  per  acre; 
Winnebago,  $30  per  acre;  unimproved  timber  land  with  timber  cut  off,  $6  to  $15; 
Kane,  swamps  owned  by  the  county,  $4  to  $10 ;  Cook,  $35,  mostly  low  bottom 
land  too  wet  for  cultivation,  yet  capable  of  producing  good  pasturage  and  mea- 
dow; Will  county,  $20;  Grundy,  $1G;  Lee,  $4  to  $12;   Burea»,  average  S15. 

The  value  of  tho  wild,  or  unimproved  land  in  Wisconsin  runs  from  75  cents 
cp  to  $50  per  acre.  In  Sauk  county  tho  average  is  fixed  at  $4  50  per  acre ;  Co- 
lombia, $3 ;  Marquette,  $2  50,  chiefly  good  for  pasturo ;  Green  Lake,  $10,  mostly 
timber  land  and  marsh ;  Portage,  $2  to  $10,  embracing  all  grades,  from  rich 
aUnvial  bottom  to  high  mountain  range ;  Outagamie,  $15,  soil  mostly  black 
ksaa;  Calumet,  $20  to  $25,  forest,  hilly,  very  fertile ;  Door,  $3 ;  Brown,  $1  25 
to  $50,  red  clay  and  black  muck  ;  Fond  du  Lac,  $10  to  $50,  according  to  capacity 
for  natural  hay  or  burden  of  timber;  Washington,  $30,  timber,  good  soil; 
Qankec,  $50,  timber ;  Racine,  $16,  about  30  per  cent,  timber,  10  per  cent, 
pnirie,  and  CO  per  cent  marsh ;  Green,  $15 ;  La  Favctte,  $10  to  $20,  tho  former 
for  barrens,  oak  openings  or  brush  lands;  Crawford,  $5  ;  Richland,  $3  50,  rich, 
Mack  muck ;  Vernon,  $3,  very  rich ;  Monroe,  $3,  good  soil,  well  timbered ; 
<fekson,  $2  to  $10,  on  the  east  sido  of  Black  river  tho  soil  is  sand  loam  and  ex- 
teaavo  pine,  taniarac,  and  cranberry  swamps,  on  the  west  side  mostly  oak  land 
ad  openings,  and  small  prairies  and  valleys. 

In  Minnesota,  vast  quantities  of  government  lands  are  yet  unsold,  and  may 
kporchased  at  the  minimum  price  of  $1  25  per  acre,  or  entered  as  homesteads. 
Id  the  counties  which  have  been  taken  up^unimproved  lands  are  held  at  higher 
^ffes,  from  $2  per  aero  upwards.  In  Carlton,  such  lands  command  $3  per  aero, 
taoy,  but  in  small  tracts  light  and  sandy ;  in  Crow  Wing,  $2  50  per  acre ; 
Hfriison,  containing  public  lands,  $1  25,  presenting  rare  advantages  for  settlo- 
Beai  under  the  homestead  laws;  Monongalia  and  Wright,  $5 ;  Washington,  $8, 
$*  southern  half  of  the  county  mostly  prairie  of  tho  best  quality ;  Carver,  $8 ; 
Scott,  woodlands,  $15;  Rice,  $7;  La  Sueur,  $6  to  $10,  capable  of  producing 
^  crops  for  a  long  series  of  years  without  manure ;  Nicollett,  $2  50  to 
*W;  Brown  county,  a  portion  of  the  "Sioux  reserve,"  is  in  the  market,  at 
ft  25  per  acre;  Watonwan,  $7  50;  Faribault,  $3  to $6 ;  Mower,  $6  ;  Freeborn, 
&  50,  suitable  for  farming  or  grazing ;  Dodge,  $12  for  tillable  prairie,  timber 
&&;  Wabashaw,  $12  50,  rich  prairie;  Winona,  $5 ;  Houston,  $7,  soil  fertile 
*A  productive,  especially  for  wheat.  There  is  a  vast  area  or  territory  yet  un- 
sroyed  within  the  limits  of  this  State,  perhaps  ono  half  of  the  whole  State, 
^abricbg  a  variety  of  soil,  which  will  be  open  to  settlers  as  soon  as  the  demand 
^U  require  the  government  survey. 

Unimproved  lands  in  Iowa  range  in  price  from  $1  25  to  S25  per  acre,  the 
«oer  being  tho  minimum  price  for  public  lands  remaining  unsold.  Tho  aver- 
^Taluc  of  these  lands  now  in  private  hands,  or  the  property  of  speculators,  is 
N>thly  $6  to  $S  ;  the  range  of  prices  is  very  extensive.  In  Muscatine  there 
**  ommproved  lands  contiguous  to  tho  county  seat  held  at  $150  to  $200, 
jMe  in  the  valley  of  Cedar  river  lands  can  be  bought  at  prime  cost,  $1  25. 
Wtoan  county  contains  300,000  acres  of  excellent  lands  that  are  unoccupied, 
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worth  $3  per  acre.  Prices  rapidly  advance  with  accession  of  populatioa  and 
commencement  of  improvement,  and  railroads  enhance  real  estate  estimates  with 
wonderful  rapidity ;  so  that  high  prices  do  not  so  much  represent  superior  quality 
of  soil  as  peculiar  advantages  of  position,  and  the  accident  of  improvement. 

The  wild  and  unimproved  lands  of  Missouri  range  in  price  from  $1  to  $70 
p$r  acre,  embracing  in  character  and  soil  as  great  a  variety  aa  in  price.  In 
Carter  county  this  description  of  land  is  assessed  at  $1  30  per  acre.  Excellent 
land  for  cereals,  the  vine,  and  other  fruits,  and  for  stock-growing,  may  yet  be 
had  in  nearly  all  portions  of  the  State  at  comparatively  low  rates.  An  account 
of  the  agricultural  and  mineral  resources  of  the  uncultivated  lands  of  Missouri 
would  fill  a  volume.  The  northern  counties  present  superior  inducements  for 
wheat  growing ;  the  northeastern  and  Missouri  river  region  for  fruits ;  and  the 
southwestern  section  for  dairying,  wool-growing,  and  beef  production. 

There  is  still  a  great  deal  of  government  land  subject  to  entry  under  the 
homestead  laws,  or  purchasable  at  the  established  prices  for  public  landa.  In 
1860  the  total  area  not  included  in  farms  exceeded  21,000,000  of  acres,  against 
about  20,000,000  taken  up  in  farms,  only  about  6,000,000  of  which  wasaetually 
under  cultivation. 

Unimproved  lands  in  Kansas  are  hold  at  figures  ranging  from  the  government 
price  for  public  lands  up  to  $10  per  acre.  In  the  vicinity  of  Leavenworth  roiling 
prairies,  belted  at  regular  intervals  of  one  to  one  and  a  half  miles  with  oak, 
walnut,  hickory,  elm,  cotton  wood,  and  pine  timbers,  with  soil  a  deep,  rich,  sandy, 
vegetable  mould,  capable  of  yielding  enormous  crops,  are  worth  $6  per  acre. 
The  Osage  lands  are  held  at  from  $1  up  to  $20,  average  S3  50,  consisting  o* 
timber  lands,  with  running  water  j  second  bottom  or  middle  lands;  prairie,  with 
running  or  standing  water ;  upland  prairie,  with  ravines  and  buffalo  wallow  or 
thin  clay  lands.  In  Woodson,  at  $2  to  $6,  there  is  rich,  sandy,  rolling  prairie, 
capable  of  producing  2  tons  of  wild  grass  to  the  acre,  37£  bushels  of  oats,  and 
2&  bushels  of  wheat.  There  is  still  a  vast  area  of  public  lands  in  Kansas  held 
at  government  prices,  the  amount  in  1860  reaching  50,265,130  acres,  against 
less  than  2,000,000  acres  taken  up  in  farms. 

The  value  of  wild  or  unimproved  lands  in  Nebraska  ranges  from  the  govern- 
ment minimum  price  of  $1  25  up  to  810  per  acre.  There  are  millions  of  the  beat 
prairie  lands  in  the  State  to  be  purchased  at  government  prices,  or  subject  to 
entry  under  the  provisions  of  the  homestead  acts,  but  a  small  proportion  of  the 
State  having  been  taken  up  by  settlers  or  speculators.  In  1860  there  wereotfear 
48,000,000  acres  of  wild  or  waste  areas  in  Nebraska,  against  leas  than.  700,000 
acres  included  in  farms. 

The  average  value  of  wild  or  unimproved  land  La  Yuba  county,  Califorao*, 
ia  $4  per  acre,  capable  of  producing  immense  crops  of  wheat  and  other  eereala; 
in  Monterey  the  price  ranees  from  50  cents  to  $2  50  per  acre.;  Del  Norte,  $1  36, 
chiefly  mountainous,  and  all  heavily  timbered,  mostly  with  red  wood.  In  Amador 
our  reporter  says  the  wild  lands  are  worthless.  In  Tuolumne  these  lands  tolo&g 
to  the  United  States,  and  may  be  taken  up  by  Battlers,  The  valleys  hs,ve  » 
rich  alluvial  soil,  capable  of  raising  almost  any  crop  with  irrigation,  The*  toll* 
axe  volcanic,  oaloareous;  granitic,  and  slaty,  and  furnish  ike  best  of  sifces.  for 
vineyards,  and  yield  good  crops  of  geain  if  sown  early  in  the  season.  Oar  San 
Francisco  correspondent,  speaking  for  the  State,  says: 

We  have  so  sparse  a  population,  however,  that  thee*  are  icast  quantities  of  gpod  curable 
land  which  can  be  purchased  of  government  at  from.  $1  S&  to  $£  (#  pe?  aeise,  wiple  sera  of 
the  Jar^*  grant  owners  are  willing;  to  sell  good  lands,  but  not  very  eligibly  situatQft  for 
market,  at  the  same  prices.  The  Central  ana  Western  Pacific  railroad  companies,  also  sell 
land  within  a  few  miles  of  the  lines  of  their  roads  from  $2  50  to  $10  per  acre,  inmost  »ll 
of  the  v&Wy  lands  of  the  State  may  be  termed  wheat  lands,  the  great  majority,  wkfe.  proper 
ploughing,  producing  from  IS  to  40  bushels  per  acre.  Almost  any  pro#uc$  qf  U#  a#E&  tem- 
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Probably  two-thirds  of  the  lands  of  Oregon  are  for  sale  at  government  prices ; 
settlements  now  being  principally  confined  to  a  strip  bordering  upon  the  Pacific, 
and  embracing  about  one-third  of  the  area  of  the  State.  There  is  much  declivitous 
and  barren  mountain  land,  and  many  fertile  valleys  capable  of  supporting  a 
knre  population. 

The  settled  tainl  of  Washington  Territory  is  chiefly  valley,  heavy,  rich, 
alluvial  soil,  suited  to  the  cereals  and  vegetables.  In  some  localities  the  land 
U  prairie,  good  for  wheat  and  fine  for  grazing.  There  is  a  vast  quantity  of 
government  land  remaining  for  sale,  or  subject  to  entry  under  the  homestead 
tiws,or  soldiers'  warrants,  in  this  Territory. 

The  wild  lands  in  New  Mexico  are  of  little  value.  Lands  held  by  private 
panics  fluctuate  in  accordance  with  the  necessities  of  the  holder  or  the  wants  of 
the  purchaser.  There  are  large  tracts  of  land,  however,  subject  to  entry  under 
the  homestead  laws,  or  purchase  at  government  prices.  Tlicy  are  at  some  distance 
from  settlements,  and  are  visited  by  hostile  Indians.  The  country  is  very 
mountainous,  but  has  rich  valleys  in  which  almost  anything  will  grow  to  advantage 
when  water  can  be  procured  for  irrigation. 

RECAPITULATION. 

71m  following  is  a  statement  showing  the  increase  or  decrease  of  uotoJpal 
vihatt  of  farm  lands  in  the  several  States  since  1860. 


st«u«. 

Increase, 
per  cent. 

Decreaae, 
per  cent 

! 

SUtoS. 

Increase, 
per  cent. 

Return, 

pvw4 

¥*N 

19 
17 
17 
17 
18 
20 
29 
30 
25 
66 
SO 

69 

few  Hampshire 

10 

rerooni ^.. 

88 

)|**VtHIFfttfl 

54 

BtafelriMid 

18 

Ctoseeticat 

33 
10 
32 
42 
27 
38 
70 
50 
100 
75 
153 
175 

lew  York 

fcw  Jersey 

flwnfylvanla 

Nmre 

**jlan4 

|  Ohio 

▼vtioia. 

27 
50 
CO 
55 
55 
CO 

BoAhCajoItoa 

faf'L  Carolina. 

§Srg£^:.:::: .  .    ;. 

E8TL. .:.::;  :.::::::::::; 

Alabama 

1 

WOOL  AND  WOOLLENS. 

Tha  supply  of  wool  for  the  fiscal  year  ending  June  30,  1867,  was  from  the 
tone  {product,  (1866,)  115,000,000  pounds;  the  imports  of  1866,  67,017,031 
pwmds,  besides  the  accumulation  from  previous  importation,  and  a  considerable 
introduction  of  shoddy.  This  produced  a  glut  in  the  market  from  which  wool- 
gwwm  suffered  severely,  while  the  majnvjitjturera  endured  a  pressor©  of  equal 
mrity  from  G¥«r-importatk>ns  of  woollen*  and  from  iiojnensfc  stocks  of  army 
goods.  Other  countries  were  in  the  same  condition  of  overproduction,  and  our 
wool-producers  have  only  been  saved  from  utter  prostration  by  the  timely  enact- 
ment of  the  tariff  law. 

Although  the  tariff  did  not  go  into  effect  at  the  commencement  of  the  fiscal 
par,  leaving  10,000,000  pounds  to  come  in  within  the  month  of  July,  the 
fcjports  foi  &*  yea*  were  reduced  to  36,318*299  iMHtfjd^. 
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The  following  will  sLow  the  foiling  off,  in  quantity  and  value,  in  the  fiscal 
year  1866,  ending  Juno  30,  1867 : 


Dutiable. 

Free. 

Total. 

1865 

Pounds. 
40, 372, 075 
67,917,031 
30,318,290 

• 

Pounds. 
3,486,079 
J,  206, 234 

Pounds. 
44,858,154 
69,  123,265 

1866 

1807 

36,318,299 

The  following  is  an  estimate  of  the  wool  on  band  in  the  several  States  at  the 
close  of  the  last  winter : 


States. 


Maine 

New  Hampshire 

Vermont 

Massachusetts  .. 
Rhode  Island ... 

Connecticut. 

New  York 

New  Jersey 

Pennsylvania . . . 

Delaware 

Maryland 

Virginia 

North  Carolina. 
South  Carolina. . 

Georgia 

Alabama 

Mississippi 


Pounds. 


263,389 

278, 176 

406, 7a5 

210,176 

51,220 

194,895 

997,512 

38,788 

796,550 

8, 193 

66, 129  1 

131,725 

71,650 

28,778 

75,570 

46,286 

77,JS4 


States. 


Louisiana 

Texas 

Arkansas 

Tennesseo 

West  Virginia 
Kentucky  ... 

Missouri , 

Illinois 

Indiana 

Ohio 

Michigan .... 
Wisconsin  — 
Minnesota  . . . 

Iowa 

Kansas 

Total... 


Pounds. 


11,778 
310,262 

23,437 

46,205 
236,250 
313,551 
330,609 
957,750 
604,378 
1,615,108 
1,480,371 
620,649 

58,053 
933,895 

27,483 


16,211,985 


The  increase  of  wool-growing  west  of  the  Mississippi  is  very  marked.  This 
is  shown  by  the  movement  of  railroad  freights  and  the  course  of  trade.  The 
shipments  of  wool  from  Chicago  liaro  regularly  increased  since  1860,  when  they 
were  only  839,269  pounds.  The  rapidity  of  the  increase  for  five  years  is  thus 
shown : 

Pounds. 

Year  ending  March  31,  1864 3,4S5,9G7 

Year  ending  March  31,  1865 7, 554, 379 

Year  ending  March  31,  1866 9, 923, 069 

Year  ending  March  31,  1867 12, 391,  933 

Year  ending  March  31,  1868 11, 293, 717 


Chicago  prices  have  been  as  follows  since  1862,  at  which  date  the  currency 
had  not  depreciated,  and  wool  commanded  a  price  in  the  early  part  of  the  season, 
little  above  the  average  value  of  wool  for  a  previous  period  of  iive  years  or  more : 


1867. 

1866. 

1865. 

1864. 

1863. 

1862. 

June 

Joly 

24  to  47 
20  to  50 

17  to  48 

30  to  35 
45  to  50 

45  to  52 
45  to  56 

64  to    86 
75  to    95 
82  to  105 

50  to  55 
55  to  60 
55  to  02 

25  to  50 
25  to  50 

August......  ............ 

44  to  48     55  to  56 

45  to  50 
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Wool  at  12  cents  per  pound,  or  loss,  (act  March,  1805) 

Wool,  value  12  cents  per  pound,  or  less,  cost  increased  by  addi- 
tional charges  to  over  12  cents  per  pound,  (net  July  128, 13(36) . 

Clothing  wools,  class  No.  1 ,  32  cents  or  less 

Combing  wools,  class  No.  2,  32  cents  or  less 

Combing  wools,  class  No.  2,  32  cents  or  moro 

Wool  at  12  to  24  cents  per  pound 

Wool  at  24  to  32  cents  per  pound 

Wool  at  32  cents  or  moro  per  pound 


Total. 


Shoddy,  &c,  at  12  cents  per  pound  duty. 
Shoddy,  &c,  at  3  cents  per  pound  duty.. 


Total. 


Pounds. 
10, 4  J2, 130 

78,192 
2,304,753 
!!,  755, 335 

25,731  ; 

1^,410,248  ! 

7G1,  145  | 

510,7(;2  j 


$1,087,170 

10,031 
367,393 
(531,606 
1),  047 
3,454,495 
15.\16l 
117,275 


30,318,21)9  |   5,915,178 


950,902 
4,269,394 


5,220,296 


833,042 
434,937 


518,479 


Imports  of 'manufactures  of  tcool  during  the  fiscal  ycer  ending  July  1,  1867. 


Woollen  cloths,  at  $2  or  lets  per  square  yard 

Woollen  cloths,  at  over  $2  per  square  yard 

Shawls  at  lew  than  $2  per  square  yurd 

Shawls  at  €2  and  over  per  square  yard 

Blanket*  cot  over  28  cents  per  pound 

Bankets  over  28  and  not  over  40  cent*  per  pound 

Blanket*  over  40  cents  per  pound 

All  other  manufactures  of  wool  not  hpeeilied, 

▼aloe  lean  than  12  per  square  yard. 
All  other  manufactures  of  wool  not  «]>eciflcd, 

value  over  $2  per  square  yard. 
Flannels,  not  colored,  at  30  cents  or  less  per 

square  yard 
Flannels,  colored  and  white,  at  over  33  cents  pt  r 

square  yard. 

Flannels  composed  In  part  of  silk 

Carpets — Wilton,    Saxony,   Aubn«son,   velvet, 

and  all  Jacquard  woven,  at  $1  25  or  lens  pt  r 

square  yard. 

Carpets,  over  $1  25  per  square  yard 

Carpets,  Brussels  or  tapestry,  printed  on  the 

warp. 
Carpets,  treble  ingrain,  3  ply,  and  worsted  chain 

Venetian. 
Carpets,  two  ply,  ingrain,  and  yam  Venetian  . . . 

Carpets,  druggets;  Dockings,  and  felt 

Carpets,  of  wool,  flax,  or  whatever  material  not 

otherwise  provided  for. 
Yarns  of  wool  and  worsted,  at  lets  than  50  cents 

per  pound. 
Tarns  of  wool,  over  53  cents,  not  above  $1  p»*r 

pound. 

Tarns,  vain©  over  $1  per  pound 

Balmorals,  and  all  skirting  of  wool,  worsted,  or 

other  material. 
Dress  goods  of  wool  or  worsted,  wholly  or  in 

part,  gray  or  nncolored,  at  not  over  3'J  cents 

per  square  yard. 
Dress  goods  of  wool  or  worsted,  wholly  or  in 

part,  gray  or  nucolored,  at  over  30  cents  per 

square  yard. 
Printed  or  colored,  at  not  over  30  cents  per 

square  yard.  * 

Printed  or  colored,  at  over  30  cents  per  square 

yard. 
Hosiery,  shirts,  and  other  knit  goo'ia  of  wool  or 

mixed. 
Battling,  and  other  manufactures  of  worried, 

mohair,  alpaca,  or  goat's  hair,  &c,  not  other* 

wise  provided  for. 
Fehjng  and  endless  belts  for  ppper  or  printing 

machines. 
Hats  of  wool - 


Duty. 


24  ctA  per  lb.  and  40  per  ct . 
24  ctt*.  per  lb.  and  45  per  ct . 
24  cK  per  lb.  nnd  40  per  ct . 
24  eta.  per  lb.  and  45  por  ct . 
IS  cts.  per  lb.  and  20  per  ct . 
24  cts.  per  lb.  and  25  per  ct . 
24  cts.  per  lb.  and  30  per  ct  . 
24  cts.  per  lb.  and  49  per  ct . 

34  cts.  per  lb.  and  45  per  ct  . 

24  cts.  per  lb.  and  30  per  ct . 

24  cts.  per  lb.  and  35  per  ct . 


50  per  cent 

70  cents  per  square  yard  .. 


80  cents  per  square  yard  . . . 
50  cent*  per  fcquare  yard.. . 

40  cent*  per  square  yard  . . . 

35  cents  per  square  yard  . . 
25  cents  per  square  yard  .. 
40  per  cent 


1G  cts.  per  lb.  and  25  per  ct 

20  cts.  per  lb.  and  25  per  ct 

24  cts.  per  lb.  and  30  per  ct . 
24  cts.  per  lb.  nnd  35  per  ct . 

4  ct*!.  per  square  yard  and 
25  por  cent. 

6  cts.  per  square  yard  and 
30  per  cent. 

4  cts.  per  square  yard  and 

30  per  ct 
6  cts.  per  square  yard  and 

35  per  cent. 
20  cts.  per  lb.  and  30  per  ct  . 

50  per  cent 


Quantity. 


7, 081, 279 

81,696 

12,840 

Gl 

010,438 

55, 944 

134, 145 

067, 460 

23 

G,213 

05, 215 

133 
64,786 

278, 527 
1,  450,  CG7 

52,618 

1C9.160 

247,980 

'      138,  991 

476 

46,230 

308,577 
278, 171), 

396, 455 


182, 201 

30,826,901 

15,771,611 

3C8.C31 


Value. 


•I 


20  cts.  per  lb.  and  35  per  ct  . ,  147, 0 13  i 

24  cts.  per  lb.  nnd  35  per  ct  .  <  G2C  : 


e!>,462,367 

159, 915 

20,953 

179 

127,843 

19,562 

75,589 

414,420 

73 

8,773 

119,406 


71,820 


557,070 
1,475,633 

40.C46 

126,083 
117,331 
332,660 

199 

40.288 

3P4, 5C3 
256,543 

86,218 


6I.4C0 

8, 7C7, 175 

7,104,723 

853,160 

6,  4C8, 332 

149,629. 
2,493 
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Mars,  screens,  rngs,  covers.  &c,   as  carpet*  of 

like  material,  all  other  mats  of  wool  and  other 

material. 
Ready-mude  clothing;,  Wholly  or  in  part  of  wool 

ClothH 

Shawls 

All  manufactures  wholly  or  in  part  of  wool  not 

otherwise  provided  for. 

Flannels 

Blankets 

Hats  of  wool . 

Knit  goods,  hoBiery 

Shirtg,  drawers,  and  other  knit  goods 

Balmorals - 

Woollen  and  worsted  yarns 

▲H  manufacturer  of  every  description,  composed 

wholly  or  in  part  of  worsted. 
Women  and  children's  dress  goods,  and  real  or 

imitation  Italian  cloths,  wholly  or  in  part  wool 

or  worsted. 
Clothing,  roady-mnde,  and  wearing  apparel  of 

every  description,  composed  wholly  or  in  part 

of  wool  or  worsted. 

Ready  made 

Articles  of  wear 

Webbings,  beltings,  bindings,  braida,  gt^lloons, 

&c.,  of  wool,  worsted,  or  mohair,  or  In  purt  of 

either,  unmixed  with  silk. 
Bunting 


Carpets,  Aubtmson  and  Aiminrter,  tmd  carpers 
woven  whole. 

Carpets,  8axony,  Wilton,  and  Touroay  velvet, 
wrought  by  the  Jacquard  machine. 

Carpet*,  Brussels,  wrought  by  the  Jacquard  ma- 
chine. 

Aarp+ts,  patent  velvet  and  tapestry  Vol  vet 

Oarpeto,  tapestry  Brussels '. 


Carpets,  treble  ingrain,  3-ply,  and  worsted  chain 

Venetian  carpet. 
Carpet,  yarn,  Venetian,  and  2-ply  ingrain 


Carpets,  druggets  and  bockings,  printed,  col 

©red,  or  otherwise. 
Carpets  of  wool,  not  otherwise  specified 


Total . 


Duty. 


45  per  cent . 


24  cts.  per  lb.  and  40  per  ct 
50  cts.  i>er  lb.  and  35  per  ct 
50  cts.  per  lb.  and  35  per  ct 
50  cts.  per  lb.  and  35  per  ct 


50  cts.  per  lb.  and  40  per  ct 
50  cts.  per  lb.  and  40  per  ct 
50  cts.  per  lb.  and  50  per  ct 


20  cts.  per  square  yard  and 

35  per  cent* 
50  per  cent ■.. 


70  ers.  per  square  yar€  and 

35  per  cent. 
44  cts.  per  square  yard  and 

35  per  cent 
40  cts.  per  square  yard  and 

35  per  cent. 
28  cts.  per  square  yard  and 

35  per  cent 
17  ct*.  per  Bquare  yard  and 

35  per  c^nt. 
12  cts.  per  square  yard  and 

35  per  cent. 
25  cts.  per  square  j'ard  and 

35  per  cent, 
40»per  cent. 


Quantity. 


79.FP9 

1, 723,  522 

75,422 

IS,  714 

4,174 
in.  840 
153  216 
36.7G2 
4,969 
4,117 
122,478 
€5,269 

11, 616, 335 


22,739 

116 

101,984 


14,706 


17,566 
187*806 

01,136 
081,916 

18,870 

&,m 

15,574 


$Vaiue. 


$133,055 


181, 619 

2,  m>4, 141 

«64,W6 

14,467 

*,336 

72, 03* 

121,166 

90,8*4 

7,039 

4,995 

155, 496 

74,696 

3,437,717 


47,099 
306 

186,434 


5,668 
6,676 
44,665 

661,666 

104, 617' 

6ff,tt» 

18,941 

61,916 

6,806 

6 


45,813,*lf 


It  will  be  seen  that  four-fifths  of  the  imports  of  wool  have  come  in  either  at 
three  or  six  cents  duty  ;  that  the  average  original  cost  of  the  entire  importation 
but  slight lv  exceeds  16  cents  per  pound ;  that  the  average  duty  on  all  low- 
priced  wool  does  not  reach  five  cents,  and  on  total  imports  scarcely  six  cefcts  per 
pound.  Buenos  Ayres  has  furnished  22  per  cent,  of  foreign  wools,  England  19, 
Chili  10,  and  Brazil  5  per  cent.  The  increase  of  duty  from  three  to  six  percent, 
appears  to  have  excluded  practically  the  Chili  wool.  Under  the  six  cents  duly 
the  importations  from  England  and  Russia,  on  the  Black  Sea,  have  each  averaged 
21  cents,  while  those  from  Buenos  Ayres  and  the  Cape  of  Grood  Hope  have 
averaged  about  16  cents. ;  the  total  imports  under  the  three  cents  duty  (value 
12  cents  or  less)  average  10  cents,  and  those  of  the  six  cents  duty  (value  12  to 
24  cents)  average  nearly  19  cents. 
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AGRICULTURAL  EXPORTS. 


Statement  of  tJie  exports  of  tJw  growth  and  agricultural  products  of  the 
United  States,  with  their  immediate  manufactures,  for  the  year  ending 
June  30,  1807. 


Prcduct3  and  manufactures. 


Atoimals,  living — bogs number. 

Horned  cattle do... 

Ilorses do... 

Mules do... 

Sheep do... 

All  other  and  fowls do... 

Poultry 

Animal  matter— guts,  skins,  bladders,  &c 

Pork pounds. 

Hams  and  bacon do . .  . 

Lard do... 

Lard  oil gallons. 

Neat's-foot  and  other  animal  oils do 

Beef pounds. 

Preserved  meats 

Tallow pounds . 

Hair,  unmanufactured , 

Hair,  manufactured -... 

Butter pounds. 

Cheese do..., 

Candles,  tallow,  &c do... 

8oap,  perfumed do 

Soap,  other , do — 

Glue do 

8tearine do — 

Wax do — 

Leather do 

Leather,  morocco  and  other  fine do 

Leathern  boots  and  shoes pairs.. 

Leathern  saddlery  and  harness 

Leathern  manufactures  not  specified 

Wool pounds. 

Manufactures  of  wool  not  specified 

Furs  and  skins 

Apples,  green  or  ripe bushels. 

Fruit,  green,  ripe,  or  dried , 

Potatoes bushels.. 

Onions do — 

Pickles  and  sauces 

Bread  stuffs— Indian  corn bushels.. 

Indian  meal barrels. . 

Wheat bushels . . 

Wheat  flour .' barrels., 

Rye bushels.. 

Rye  flour barrels . 

Other  small  grain  and  pulse 

Rice pounds.. 

Bread  and  biscuit do 

Cotton,  sea-island do 

Cotton,  other  kinds do 

Cotton  manufactures,  colored yards . , 

Cotton  manufactures,  uncolored do 

Cotton  manufactures,  all  other .- 

Clover  seed bushels . . 

Flax  seed do 

Linseed  oil gallons*. . 

Oil  cake pounds.. 

Hemp,  unmanufactured cwts.. 


Quantity. 


3, 5:>7 

10,221 

905 

1,606 

7,882   , 


27, 374. 877 
25, 64$  226' 
45,608,031 
144,  158 
13,968 
14,182,562 


23,296,931 


4,912,355 

52, 352, 127 

3,298,038 


5,493,954 

9,700 

29, 906 

253, 005 

462, 946 


313,290 


307,418 


81,337 


512,380 
115,406 


14,8^:9,623 

284,281 

6,146,411 

1,300,106 

147, 353 

14,603 


1,39:,  007 
7,610,400 
6,742,314 
654,731,274 
674, 426 
6,020,731 


46,214 

1 

21,918 

75,053,925 

5,328 


Valve. 


$40,092 

26$  236 

140,549 

213,599 

69,842 

45,370 

776 

19,  Old 

3,597,090 

3,291,176 

6,634,556 

176,363 

15,169 

1,727,300 

146,998 

2,747,618 

67,056 

17,430 

1,184,367 

7,893,535 

566,498 

50>467 

669,565 

2,502 

3,786 

96,282 

160,080 

13, 181 

661,706 

97,358 

97,288 

130,657 

94,698 

l;664,066 

142,023 

158,993 

505,875 

108,714 

18,797 

14,871,092 

1,555,585 

7,882,555 

12,803,775 

133,514 

112,414 

2,897,834 

100,338 

626,061 

4,354,841 

197,115,582 

139,946 

1,142,451 

3,325,820 

256,694 

5 

34,079 

1,932,305 

75,245 
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Products  nr.d  manufactures. 


Manufactures  of  hemp — bags 

Cables  and  cordage cwt8. 

Hemp  cioth 1 

All  other  manufactures  of  hemp 

Hops pounds . 

Hay tons. 

Ginseng pounds . 

Salt bushels . 

Beer,  alo,  porter,  and  cider,  in  bottles dozens . 

Beer,  ale,  potter,  and  cider,  in  casks , gallons. 

Spirits,  distilled  from  molasses do . . . 

Spirits,  distilled  from  grain do . . . 

Spirits,  distilled  from  other  materials do . . . 

Spirits  of  turpentine do... 

Wine :  ...: do... 

Molasses do... 

Vinegar * do... 

Sugar,  brown pounds . 

fcugur,  refined do... 

Candy  and  confectionery 

Cigars M . 

Snuff • pounds. 

Tobacco,  manufactured do . 

Leaf  tobacco,  unmanufactured „ do. 

Wood  and  manufactures  of  wood : 

Boards,  planks,  and  scautling M  feet. 

Boats  aud  oars 

Hewn  timber tons. 

Laths  and  pickets 

Masts  and  spars 

Other  lumber i 

Shingles M. 

Shooks  for  barrels  and  hogsheads 

Shooks  for  boxes 

Staves  and  headings M. 

Hogsheads  and  barrels,  empty number. 

Hoops  and  hoop-poles M. 

Household  furniture 

Manufactures  of  wood  not  specified 

Ashes,  pot  and  pearl cwt. 

Rosin  and  turpentine barrels. 

Tar  and  pitch do. 


Quantity. 


12,901 


1,001,603 

5,028 

479,974 

605,  S25 

975 

P9.875 

1,720,049 

549,310 

J, 473, 592 

1,513,225 

31,288 

59,544 

93,694 

294,907 

7,835,263 


6,101 

24,342 

9,601,142 

184,803,065 

131,660 

51*,"  467' 


29,747 


24,565 

104,358 

12,231 


1,596,592 

334, 104 

21,557 


Value. 


$13,026 

265,448 

7B3 

200, 877 

362,946 

109,776 

535,888 

304,030 

3,189 

33,591 

687,334 

408,626 

750,712 

980,699 

43,078 

37,126 

28,819 

28,110 

817,633 

13,475 

144, 169 

12,576 

2,795,008 

19,620,159 

3,103,669 

179,923 

571,813 

14,891 

62,913 

1,378,713 
152,427 

2,778,277 
699,279 

3,081,588 
173,148 
659,530 

1,052,249 
930,154 
168,882 

1,984,865 
84,552 


A  recapitulation  of  exports  of  the  growth  and  agricultural  products  of  the 
United  States,  and  their  immediate  niamtfacturcs,  for  the  year  ending 
June  30,  1SG7. 

Animal  production §32, 515, 115 

Breadstuff's 40,963,168 

Wood  and  its  products 17, 076, 873 

Cotton  and  its  manufactures 206, 078, 640 

Miscellaneous 31,429,783 

Total 328,083,579 


A  synopsis  of  statistical  and  general  data  relative  to  tho  condition  and  pros- 
pects of  southern  agriculture? — a  mass  of  whicii  has  been  collected  by  the  statis- 
tical division  of  this  department — will  be  found  in  another  portion  of  this  volume. 

J.  It.  DODGE.  • 

Hon.  ITorace  Capiiox,  Commissioner. 
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POPULAE  VARIETIES  OF  HARDY  FRUIT. 


By  F.  R.  Elliott,*  Cleveland,  Ohio. 


The  following  descriptions  of  popular  fruits  have  been  prepared  as  a  continua- 
tion of  former  articles  published  in  the  Eeports  of  the  Department  of  Agriculture, 
originally  designed  to  be  continued  from  year  to  year  until  the  records  of  the 
Department  should  furnish  a  complete  history  and  description  of  all  the  best 
fruits  grown  in  the  United  States. 

In  making  selections  annually  of  a  few  varieties,  out  of  the  many  hundreds 
known,  the  author  has  been  guided  by  his  own  personal  experience  and  extended 
observation,  and  the  suggestions  and  opinions  of  many  eminent,  intelligent 
nomologists.  New  varieties  are  being  constantly  produced,  but,  except  in  rare 
cases,  where  all  the  tests  have  been  favorable,  it  has  not  been  thought  best  to  intro- 
duce them  as  part  of  these  reports,  until  the  older  and  leading  popular  sorts  have 
been  deseribed. 

APPLES. 

AMERICAN  GOLDE*  RUSSET. 

Synonyms. — Bullock's  Pippin,  Sheep  Nose,  Golden  Russet,  Little  Pearmain. 

Fru4t. — Size,  small  to  medium.;  form,  roundish  conical,  and  when  well  grown 
very  regular;  color,  light  rich  golden  yellow,  mostly  overspread  with  a  soft, 
warm,  thin  russet,  and  in  some  faintly  blushed  and  marbled  with  red ;  stem,  rather 
long,  slender;  cavity,  narrow,  regular;  calyx,  small,  closed;  basin,  shallow, 
regular,  sometimes  slightly  furrowed;  flesh,  yellowish,  fine  grained,  very  tender, 
juicy,  almost  buttery,  mild,  rich  sub-acid,  aromatic,  sprightly ;  core,  large  for  the 
size  of  the  fruit ;  seeds,  abundant,  ovate,  pyriform ;  season,  November  to  March. 

Tree. — A  moderately  vigorous  upright  grower,  forming  a  medium-aized,  round- 
headed  orchard  tree,  with  rather 
erect  slender  shoots,  hardy  and 
healthy,  except  in  rich*  prairie 
bottom  lands. 

Remarks. — In  quality  this 
variety  is  almost  unsurpassed, 
possessing,  when  well  gro^n,  a 
delicate,  rich,  pear-like  flavor. 
At  the  north,  except)  in  very  rich 
ground,  however,  it  is  liable  to 
spot  and  blotch  with  hard  fun- 
goid spots  that  destroy  its  ap- 
pearance, and  partially  destroy 
its  delicacy.  In  the  sandstone 
soils  of  the  south  and  west, 
wherever  it  is  grown,  it  is  one  of 
the  most  desirable  for  the  table; 
but  nowhere  a  profitable  variety* 
for  market  purposes. 

*  In  view  of  an  accumulation  of  loiters  from  readers  of  these  reports  becoming  quite  bur- 
densome, the  author  desires  to  state  that  he  is  not  a  nurseryman,  nor  in  any  way  connected 
with  the  sale  of  trees.  * 
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CANADA  BEINETTE. 


Synonyms. — Canada  Pippin,  Portugal,  Canadian  Reinette,  Janaurea,  Pomme 
de  Caen, -De  Brefcunie,  Reinette  de  Grosse  do  Canada,  German  Green,  Wahr 
Reinette,  Reinetto  du  Canada  Blanche,  Grosse  Reinette  d'Angleterre,  Reinette 
du  Canada  a  Cortez,  White  Pippin,  (erroneously,)  Yellow  Newton  Pippin, 
(erroneously.) 

Fruit. — Size,  large  to  extra  large ;  form,  varying,  generally  roundish  flattened, 
slightly  oblique,  angular,  much  ribbed,  especially  toward  the  crown  or  calyx ; 
sometimes  the  form  is  almost  oblong  and  quite  smooth  5  color,  light  greenish 
yellow,  with  frequently  a  faint  blush  of  red  on  the  sun-exposed  side ;  many  small 
dark  green  specks,  surrounded  with  light  green  suffused  beneath  the  skin ;  stem, 
short,  set  a  little  inclined  on  one  side  in  a  deep,  open  cavity;  slightly  russeted; 
calyx,  with  short  divided  half-open  segments  j  basin,  with  prominent  ribs ;  flesh, 
yellowish,  white,  juicy,  crisp,  tender,  sharp,  sub-acid,  sprightly,  aromatic ;  core, 
small,  compact ;  seeds  very  dark  brown,  almost  black ;  season,  December  to 
May. 


Tree.— A  very  strong,  vigorous,  upright  grower  while  young,  forming  a  large 
spreading,  open  orchard  tree,  quite  hardy,  productive  and  profitable.  An  old 
French  variety,  described  nearly  two  centuries  ago. 

Remarks. — The  continued  vigor  of  tree  and  excellence  of  fruit  possessed  at 
this  day  by  this  old  variety,  disputes  strongly  all  theory  of  natural  life  duration 
of  sorts.  In  strong  heavy  soils  its  strong  open  spreading  form  and  productive- 
ness, together  with  its  large-size  fruit,  make  this  variety  one  of  the  most  valuable 
sorts  for  family  use  or  home  market.  For  distant  transportation,  no  white  or 
light-colored  apple  is  found  to  equal  those  with  red  skins. 

COGSWELL. 

Synonyms. — Cogswell's  Pearmain,  Ohio  Nonpareil  (incorrectly,)  Coggeswell. 

Fruit. — Size,  medium,  often  above ;  form,  varying  from  roundish  flattened  to 
roundish  conical,  sometimes  slightly  oblique,  very  regular  and  uniform  in  general 
appearance ;  color,  a  rich  yellow  ground,  mostly  covered  with  broken  stripes, 
splashes  and  dots  of  red,  some  russet  specks  and  russet  around  the  stem;  stem, 
medium  length,  rather  slender;  cavity,  open,  regular,  often  russeted;  calyx, 
medium  or  small,  nearly  closed ;  basin,  medium  aepth,  very  slightly  furrowed 
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regular ;  flesh,  yellowish,  crisp,  juicy,  sprightly,  tender,  aromatic  sub-acid;  core, 
small;  seeds,  abundant,  dark  brown;  season,  November  to  March. 

Tree. — A  moderately  vigorous  but  healthy  grower,  forming  a  round-headed, 
half  spreading  orchard 
tree,  with  annual  shoots  of 
a  dark  reddish  brown  col- 
or. A  good  bearer,  pro- 
ducing always  fair  and 
even  -  sized  fruit.  The 
first  known  of  this  variety 
was  in  an  orchard  in  Con- 
necticut, owned  by  a  Mr. 
Cogswell,  from  whom  it 
took  its  name. 

Remarks. — Yfherever 
this  variety  has  been 
grown  the  tree  proves  as 
hardy  as  the  Jonathan; 
and  as  the  fruit  is  some- 
what larger,  and  the  tree 
a  more  upright  grower,  it 
is  by  many  preferred ;  in 
quality,  as  a  table  apple,  it  ranks  as  best.  Grown  at  the  south  or  southwest  it 
proves  only  a  fall  apple,  ripening  early  in  October  and  keeping  only  to  Decem- 
ber; but  it  is  there  much  increased  in  size  and  becomes  somewhat  russeted. 

EABLY  JOE. 

Fruit. — Size,  below  medium;  form,  roundish  flattened,  very  regular;  color, 
pale  yellowish  green,  overspread  with  broken  stripes  and  splashes  of  dark  and 
pale  red ;  stem,  of  medium  length,  rather  slender,  set  in  a  deep  open  cavity, 
somewhat  russeted;  calyr,  small,  nearly  closed;  basin,  shallow;  flesh,  yellowish 
white,  tender,  crisp,  with  a  delicate  rich  pear  flavor ;  core,  medium,  with  an  open 
centre;  seeds,  abundant,  short,  pyriform;  season,  July  and  August. 

Tree. — In  the  nursery  this  a  slow,  stocky  grower,  but  after  becoming  estab- 
lished in  good  soil  in  the  orch- 
ard it  mates  moderately  vig- 
orous and  healthy  shoots,  and 
.  forms  an  open  spreading, 
rather  irregular  tree  of  only 
medium  size.  It  produces 
very  abundantly  and  may  be 
noted  for  its  dark  colored 
foliage,  as  well  as  by  its  quite 
dark  reddish  brown  annual 
shoots.  Its  origin  is  claimed 
for  Ontario  county,  New  York. 

Remarks. — This  is  one  of 
the  most  delicious  of  all  the 
summer  apples.  It  is  com- 
paratively little  known  or 
grown  at  the  west,  probably 
from  the  trees  growing  so 
slowly  in  the  nursery  as  to  make  their  cultivation  unprofitable. 

Although  of  small  size,  the  trees  are  such  good  bearers,  and  the  fruit  so  firm 
for  carriage,  that  were  it  once  grown  and  offered,  its  superior  quality  would 
undoubtedly  make  it  always  command  a  ready  sale.    Like  all  our  early  summer 
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ripening  varieties,  when  grown  at  the  south  its  size  is  much  increased,  and  tho 
tree  becomes  larger  and  stronger  in  its  growth.  No  fruit  grower  should  consider 
his  collection  completo  without  this  variety. 

ESOPUS  SPITZEtfBERG. 

Fruit — Size,  medium  to  large;  form,  roundish  oblong  conical,  flattened  at 
base  or  stem  end,  considerably  ribbed  and  irregular  on  its  surface,  and  almost 
always  slightly  oblique;  color,  a  yellowish  ground  mostly  overspread  with  a  rich 
dark  lively  red,  with  many  irregular  dots  and  small  marblings  of  grayish  yellow 
russet;  stem,  varying,  from  long  and  slender  to  short  and  stout;  cavity,  deep, 
regular  and  open;  calyx,  small,  closed;  basin,  deep,  abrupt,  furrowed;  flesh, 
yellow,  a  little  tough  until  fully  ripe,  when  it  becomes  breaking,  crisp,  abound- 
ing in  a  very  high  flavored  rich  aromaticjuice ;  core,  rather  large,  very  irregular; 
seeds,  large  and  long,  pointed;  season,  6ecember  to  March. 

Tree. — A  moderately  vigorous  upright  slender  grower  while  young,  forming 

an  orchard  trco  of  rather  large 
size,  with  an  open  spreading, 
but  rather  drooping  head.  Not 
productive  while  young,  but 
when  old  very  productive.  Re- 
quires a  rich  strong  soil. 
Originated  on  tho  Hudson 
river,  New  York. 

Remarks. — The  Esopus 
Spitzenberghas  always  ranked 
in  quality  among  apples  as  the 
Seckel  among  pears.  While 
the  trees  are  young,  it  is  not  a 
good  bearer,  unless  growing  in 
sandy  or  gravelly  soils,  nor  is 
the  fruit  as  high  flavored  as 
from  old  trees.  In  some  sec- 
tions of  the  west  it  has  been  found  a  little  tender,  or  rather  subject  to  blight, 
which  perhaps  could  be  traced  to  an  unsuitable  soil.  In  all  rich  limestone  soils, 
wherever  I  have  had  record  of  it,  the  trees  are  healthy,  hardy  and  productive, 
after  arriving  at  maturity,  say  fifteen  to  twenty  years. 


EE0BY  SWEET. 


Synontfms. —  Lady's 
Blush,  Trumbull  Sweet, 
Fenton  Sweet. 

Fruit. — Size,  medium 
or  above :  form,  roundish, 
conical,  flattened  at  ends, 
often  one  side  enlarged  or 
slightly  oblique;  color, 
clear  pale  yellow,  with  a 
faint  tinge  of  red  in  the 
sun,  and  a  few  small,  ob- 
scure, suffused,  reddish 
dots ;  stem,  medium,  often 
short  and  rather  slender, 
usually  set  a  little  on  one 
side  of  an  open  rather  deep 
cavity;  calyx,  small  to 
medium,  generally  closed ; 
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oasin,  deep,  abrupt,  slightly  furrowed ;  flesh,  white,  very  tender,  juicy,  delicate, 
rich,  sweet ;  core,  small,  compact ;  seeds,  plump,  roundish  ovate,  sharply  pointed  j 
season,  October  to  December. 

Tree. — A  vigorous,  healthy,  upright  grower  while  young,  with  moderate  sized 
shoots.  In  the  orchard  it  makes  a  round,  regular,  open  head,  and  forms  a  rather 
large  tree,  producing  almost  annually  and  abundantly  a  fair  even-sized  fruit. 
Originated  in  Trumbull  county,  Ohio. 

Hem  arks. — This  is,  comparatively,  a  new  variety,  but  a  very  hardy  tree,  pro- ' 
ductive,  and  one  of  tho  most  delicate  and  pleasant  of  all  the  sweet  apples.     It 
is  especially  suited  for  table  use,  or  for  cooking,  or  for  other  uses  about  the  home- 
stead, but  is  too  tender  for  shipment. 

lady's  sweet. 

Synonyms. — Ladies*  Sweeting. 

Fruit — Size,  above  medium  to'  large ;  form,  roundish  conical,  generally  very 
regular ;  color,  pale  yellowish  green,  mostly  overspread  with  broken  stripes  and 
splashes  of  two  shades  of  red,  and  many  yellowish  gray  dots,  often,  unless  fully 
exposed  to  the  sun  when  growing,  there  is  cloudy  white  over  the  red,  and  always 
a  bloom  on  the  fruit  at  gathering ;  stem,  varying,  generally  short  and  stout ; 
cavity,  broad,  open,  not  very  deep ;  calyx,  quite  small,  closed ;  basin,  rather 
shallow  or  medium  depth,  rather  abrupt,  often  corrugated  j  flesh,  whitish,  juicy, 
crisp,  tender,  with  a  sprightly,  agreeable,  sweet  aroma  j  core,  rather  large  j  seeds, 
abundant ;  season,  December  to  March.  # 

Tree. — A  moder- 
ately vigorous  grow- 
er while  young, 
forming  a  round 
headed  medium  to 
large-sized  treo,  fill- 
ed with  spray,  which 
requires  ju  d  i  c  i  o  u  s 
care  in  pruning  or 
the  fruit  is  of  little 
value;  very  product- 
ive. Originated  near 
Newburgh,  New 
York. 

Remarks. — This 
variety,  originally 
distributed  by  the 
Messrs.  Charles  and 
A.  J.  Downing  from 
Newburgh,New 
York,  is,  throughout 
that  State  and  many 
sections  elsewhere, 

considered  as  one  of  tho  very  best  and  most  profitable  of  sweet  apples.  The 
trees  prove  hardy,  tho  fruit  is  of  fair,  even,  regular  size,  keeps  well,  bears  carriage 
to  market  well,  and  is  one  of  the  best  for  table,  cooking,  or  stock  uses. 


WHITB  PIPPIN. 


Fruit — Size,  large ;  form,  roundish,  oblong,  slightly  conical,  generally  regu- 
lar, sometimes  a  lit  Ao  oblique ;  color,  greenish  wliite  until  fully  ripe,  when  it 
becomes  yellowish,  or  pale  yellowish  green,  often  almost  lined  as  if  striped,  many 
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small  dark  green  specks  with  suffused  surrounding  shades  of  light  green ;  stem, 
generally  short  j  cavity,  deep,  wide  and  open  j  calyx,  rather  small,  with  generally 
long  closed  segments ;  basin,  deep,  abrupt,  somewhat  furrowed ;  flesh,  yellowish 
white,  crisp,  tender,  juicy,  sprightly  sharp  sub-acid,  with  a  pleasant  but  not 
peculiarly  rich  aroma;  core,  small,  compact )  seeds,  abundant,  light  brown  j 
season,  December  to  March. 


Tree. — A  very  thrifty,  upright,  hardy,  healthy,  and  vigorous  grower,  with 
strong  dark  brownish  red  shoots  and  large  leaves,  forming  a  large  upright, 
spreading,  open  orchard  tree,  very  productive  and  profitable. 

Remarks. — The  origin  of  the  White  Pippin  is  as  yet  unknown.  It  can  be 
traced  only  to  the  earliest  nurseries  and  orchards  in  southern  Ohio,  from  whence 
it  has  been  largely  distributed,  and  generally  proved  profitable.  Like  other 
varieties  of  winter  fruits  its  size  is  somewhat  increased  when  grown  far  south, 
and  its  keeping  qualities  reduced,  so  that  it  is  rarely  found  south  of  Kentucky 
later  than  January  or  February,  while  in  the  north  part  of  Ohio  and  New  York 
it  often  keeps  until  May  and  June. 

SUMMER  ROSE. 

Synonyms. — Woolman's  Harvest,  Lippincott. 

Fruit. — Size,  below  medium ;  form,  roundish,  flattened,  regular ;  color,  glossy 
pale  yellow,  blotched  and  splashed,  and  streaked  with  two  shades  of  rich  red, 
few  minute  dots  j  stem,  varying  from  stout  to  slender ;  cavity,  narrow,  pretty 
deep )  calyx,  with  recurved  segments  partially  or  quite  closed ;  basin,  broad, 
open,  pretty  deep,  slightly  furrowed ;  flesh,  line  grained,  white,  tender,  crisp, 
juicy,  sprightly,  agreeable,  sub-acid ;  core,  medium  to  large  \  seeds,  abundant, 
short,  plump,  full,  round,  ovate ;  season,  July  and  August. 

Tree. — A  vigorous,  healthy  grower,  with  short  jointed  stout  shoots,  forming 
a  small  or  medium  sized  orchard  tree,  with  an  irregular  spreading  head ;  very  pro* 
duetive.    Originated  in  New  Jersey. 
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REMARKS.-^-Where- 
ever  grown  the  Summer 
Rose  proves  one  of  the 
most  desirable  of  early 
summer  fruits  for  family 
use.  It  is  an  early  bear- 
er, continues  a  long  time 
in  ripening,  muoh  longer 
than  most  of  early  va- 
rieties, and  although  not 
quite  as  rich  in  quality 
as  Early  Joe  or  Garden 
Royal,  it  nevertheless 
has  a  sprightliness  that  * 
makes  it  always  admired, 
and  fits  it  well  for  the 
dessert  or  for  cooking. 
It  is  valuable  as  a  mar- 
ket sort  where  quality  is 
tasked  before  size. 


CHERRIES. 

ARC^DTTKE. 

Synonyms. — Oriote  de  Portugal,  Portugal  Duke,  late  Archduke,  late  Duke, 
(incorrectly^  . 

Fruit — Size,  large j  form,  round,  heart-shaped,  compressed;  color,  dark, 
shining  red ;  stem,  long  and  slender ;  flesh,  light  red,  slightly  adhering  to  the 
pit,  tender,  sub-acid,  rich,  and  very  good ;  season,  early  in  July. 

Tree. — A  vigorous,  healthy,  upright  grower,  with  long,  broad  oval,  dark  rich 
green  foliage,  slightly  serrated,  and  the  petioles  a  little  bronzed.  Old  bearing 
trees  become  slightly  pendulous,  but  the  general  habit  is  quite  upright.  It  is  an 
old  English  variety,  first  described  by  Lindley. 

Remarks. — Of  all  the  varieties  of  the  Duke  cherries  £he  Archduke  is  decidedly 
the  best,  being  more  vigorous,  quite  as  hardy,  very  productive  and  ripening  its 
fruit  evenly.  In  sections  where  the  more  tender  class  of  sweet  cherries  fails  to 
succeed,  this  variety  supplies  a  want,  and  offers  superior  claims  to  cultivation. 
The  true  variety  is  somewhat  rare,  as  the  common  late  Duke  is  often  sold  for  it. 

.    BLACK  EAGLB. 

Fruit. — Size,  above  medium  to  large j  form,  obtuse,  heart-shaped ;  surface, 

.  smooth,  even,  regular  j  color,  reddish  purple,  becoming  nearly  black  at  maturity  j 

stem,  medium  length,  rather  slender,  inserted  in  a  round  regular  basin  j  flesh, 

deep  purple,  almost  or  quite  tender,  with  a  rich  high  flavored  juice,  superior  to 

any  other  black  cherry  except  Black  Hawk ;  season,  early  in  July. 

Tree. — A  short  jointed,  stout,  strong  grower,  with  large  leaves,  producing  only 
moderately  while  young,  but  abundantly  when  the  trees  have  acquired  some  age 
The  fruit  is  borne  in  pairs  and  threes.  It  is  an  English  variety,  originated  by 
the  daughter  of  Mr.  Knight,  in  1806,  from  seed  of  the  Bigarreau  fertilized  by 
the  May  Duke. 

Remarks. — This  is  one  of  the  richest  in  quality  of  all  the  sweet  cherries, 
and  also  one  of  the  most  hardy  trees.  Its.  unproductiveness  while  young  has 
almost  thrown  it  out  of*  cultivation,  but  it  is  a  variety  that  should  be  retained, 
and  one  or  more  trees  planted  in  every  orchard  for  family  use. 
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xjrtlaxd's  morbllo. 

Synonyms. — Large  Morello,  Kirtland's  large  Morello. 

Fruit. — Size,  large  for  its  class ;  form,  roundish ;  color,  rich  shining  dark  red j 
flesh,  tender,  juicy,  acid,  rich,  high  flavor;  stem,  rather  short,  inserted  in  a  nar- 
row round  basin — borne  in  pairs  ;  pit,  quite  small ;  season,  early  in  July. 

Tree. — A  vigorous,  rapid  grower,  spreading,  and,  like  all  the  Morellos,  a  little 
drooping  yet  upright,  forming  a  very  handsome  tree  of  something  above  the 
ordinary  range  of  its  class.  The  wood  appears  to  be  combined  with  Duke  and 
Morello,  while  the  leaf  is  strictly  Morello.  Originated  by  Professor  J.  P.  Kirt- 
land  of  Ohio. 

Remarks. — In  sections  of  the  southern  and  western  States,  where  the  sweet  cher- 
ries are  unsuccessful  generally,  this  variety  is  one  of  the  best,  in  connection  with 
the  Early  Richmond,  Louis  Philippe,  and  others,  to  form  the  orchard.  It  is  not  a 
great  bearer,  but  its  fruit  is  evenly  distributed  over  the  whole  tree,  and  is  of 
uniform  size,  large,  very  handsome  and  good. 

OHIO  BBAUTY. 

Fruit. — Size,  large;  form,  round,  obtuse  heart-shaped,  sometimes  nearly 
round ;  suture,  slight ;  color,  yellow,  light  ground,  mostly  overspread,  and  somewhat 
marbled  with  dark,  rich,  and  pale  reds ;  stem,  rather  long  and  slender,  and  set 
in  a  deep  open  basin :  flesh,  yellowish  white,  tender,  iuicy,  delicate  sweet,  with 
a  rich  fine  sprightly  flavor ;  pit,  small,  oval ;  season,  last  of  June. 

Tree. — A  healthy,  hardy,  vigorous,  rather  short-jointed  grower,  forming  around 
open  headed  tree,  that  comes  very  early  into  bearing  and  produces  abundantly. 
Originated  by  Professor  J.  P.  Kirtland,  of  Ohio,  in  1843. 

Remarks. — This  variety  was  first  sent  out  in  1847,  and,  so  for  as  I  can.  learn, 
wherever  it  has  been  grown  has  proved  superior  to  the  claim  made  for  it  by  itti 
originator.  In  no  place  that  I  can  learn  of  has  the  tree  ever  shown  any  sign  of 
disease,  and  it  is  reported  as  being  grown  successfully  where  the  Black  Tartarian 
and  Elton  have  failed. 

NECTARINES. 


BTBUGS. 

Synonyms. — Common  Etruge,  Anderson's,  Oatlond's,  Claremont,  Temple, 
Spring  Grove,  Peterborough,  (incorrectly.)         * 

Fruit. — Size,  medium  to  large ;  form,  roundish,  inclining  to  oval ;  suture, 
deepest  toward  the  apex ;  skin,  smooth,  of  a  pale  greenish  ground,  becoming, 
when  well  ripened  in  the  sun,  nearly  covered  with  a  deep  violet  or  blood  red, 
distinctly  dotted  with  minute  brownish  specks ;  flesh,  greenish  white,  slightly 
stained  with  pale  red  next  the  stone,  from  which  it  separates  freely,  very  juicy, 
melting,  rich,  and  high  flavored ;  stone,  medium  size,  oval,  slightly  pointed,  quite 
rough  and  of  a  pale  color ;  season,  early  in  September. 

Tree. — The  tree  is  a  vigorous,  hardy  and  healthy  grower,  with  crenated  leaves 
having  uniform  glands ;  flowers,  small,  and  of  a  pale  dull  red ;  of  English  origin. 
,  Remarks. — The  nectarine  is  one  of  the  choicest  of  our  stone  fruits,  and  the 
trees  are  as  easily  grown  and  more  hardy  than  the  peach,  while  to  insure  the  crop 
of  fruit  no  more  care  is  requisite  than  to  insure  that  of  the  plum — the-curculio 
being  the  only  obstacle  to  success.  The  variety  figured  and  described  here  is 
one  of  the  very  best  and  hardiest. 
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PEACHES. 

GEORGE  THE  FOURTH. 

Fruit — Size,  medium  to  largo ;  form,  roundish,  divided  by  a  broad  deep  suture, 
making  one  half  appear  larger  than  the  other :  skin,  yellowish  white,  dotted 
with  dark  bright  red,  and  shading  into  a  rich  dark  red  cheek  where  fully  exposed 
to  the  sun  ;  flesh,  whitish,  pale  red  next  the  stone,  melting,  juicy,  with  a  rich, 
luscious  flavor  5  stone,  small,  separating  freely  from  the  flesh ;  season,  last  of 
August. 

Tree. — A  moderately  .vigorous  grower  and  regular,  uniform,  moderate  bearer, 
producing  its  fruit  evenly  distributed  and  all  of  unqualified  excellence.  The 
flowers  are  small  and  the  leaves  have  obscure  globose  glands.  Originated  in 
New  York  city. 

Remarks. — Although  the  peach,  like  the  strawberry,  may  be  termed  an 
evanescent  fruit,  yet  there  are  a  few  old  varieties  whose  excellent  Qualities  surpass 
all  those  of  more  recent  origin,  of  which  is  the  one  here  described.  It  is  not  a 
profuse  bearer,  and  hence  its  buds  are  so  generally  well  perfected  that  it  often 
sustains  uninjured  a  greater  degree  of  cold  than  many  other  varieties,  and  when 
it  fruits  all  the  specimens  are  nearly  equally  good.  The  largo  Early  York, 
Haines's  Early,  Walters's  Early,  and  one  or  two  more  popular  market  sorts, 
undoubtedly  sprung  from  this ;  and  while  possessing  some  superior  qualities  for 
market  orchard,  have  none  of  them  the  richness  and  delicacy  of  this  sort  for  table 
use. 

NOBLESSE. 

Synonyms. — Lord  Montague's  Noblesse,  Mellishe's  Favorite,  Vanguard,  No- 
blest, Double  Montague. 

Fruit — Size,  above  medium  to  large ;  form,  roundish,  sometimes  with  a  hollow 
at  the  apex  and  a  small  point.  Sometimes  it  is  roundish  oblong,  and  the  point 
at  apex  quite  prominent.  Skin,  pale  greenish  white,  marbled- and  streaked  with 
two  shades  of  dull  red  in  the  sun,  occasional  faint  blotches  of  red  on  the  shaded 
side  5  flesh,  greenish  white,  very  juicy,  melting  with  a  rich,  delicious  flavor  ; 
stone,  large,  obovate,  pointed,  separates  freely  from  the  flesh,  and  without  any 
stain  of  red;  season,  early  in  September. 

2Vee.— A  moderately  slow  grower  at  the  north,  and  somewhat  liable  to  mildew 
when  not  in  good  ground.  At  the  south  it  grows  more  vigorously,  and  does  not 
mildew.  The  flowers  are  large  and  the  leaves  serrated  without  glands.  Orig- 
inated in  France. 

Remarks. — The  Noblesse  is  one  of  the  old  varieties,  whose  good  qualities 
have  as  yet  been  unsurpassed  by  any  of  recent  origin.  It  is  of  the  richest  and 
highest  flavor,  and  being  entirely  white  at  the  stone,  is  quite  desirable  for  canning 
or  preserving. 

PEARS. 

DEC. 

Fruit — Size,  large:  form,  oblong,  pyriform;  color,  pale  yellow,  becoming 
deep  yellow  when  well  matured,  with  many  distinct  irregular-sized  russet  dots 
and  patches,  and  considerably  russeted  around  the  stem ;  stem,  rather  short,  stout, 
thickest  at  each  end,  set  obliquely  or  with  a  raised  lip  on  one  side,  with  little  or 
no  depression  ;  calyx,  small  for  the  size  of  the  fruit ;  basin,  shallow;  flesh,  yel- 
lowish white,  moderately  fine-grained,  juicy,  melting,  rich,  sweet,  slightly  per- 
fumed ;  core,  marked  with  a  dark,  gritty  circle,  and  the  same  extending  toward 
the  stem;  season,  October  and  November. 
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Tree. — A  vigorous,  upright  grower,  with  pale  yellow,  slender  shoots,  sometimes 
thorny,  quite  hardy,  unproductive  while  young,  but  pn  abundant  bearer  when 
the  tree  becomes  of  mature  age,  say  10  to  15  years  from  planting;  originated 
in  Boston,  Massachusetts,  in  the  garden  of  Madam  Dix,  and  fruited  for  the  first 
time  in  1826. 


Remakes. — Although  the  Dix  is  comparatively  a  long  time  before  coming  in- 
to bearing,  so  far  as  I  can  learn  it  proves  an  earlier  bearer  and  a  better  fruit  south 
than  in  its  own  locality  ;  and  such  is  its  vigor  and  hardihood  that  it  is  yet  one  of 
the  most  valuable  sorts  for  extensive  orchard  planting;  for,  when  it  once  com- 
mences bearing  it  produces  abundantly,  of  a  regular,  even,  large  fruit,  desirable 
for  table  or  market. 


PLATE  XT. 


DEL 
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PAKADISE  D'AUTOMXE. 

Synonyms. — Autumn  Paradise,  Calebasse  Bosc,  Maria  Nouvelle,  Princess 
Marianne. 

Fruit. — Size,  large ;  form,  obovate,  obtuse,  pyriform,  with  an  iiTegular,  uneven 
surface ;  color,  dull  yellow,  mostly  overspread  with  a  bright  cinnamon  russet, 
deepening  on  the  sunny  side ;  stem,  rather  long  and  slender,  largest  at  ends,  and 
obliquely  attached  to  the  fruit  by  fleshy  wrinkles,  without  depression;  calyx, 
rather  large,  open,  with  reflexed  segments;  basin,  abrupt,  furrowed;  flesh,  yel 
lowish  white,  slightly  granulous,  juicy,  buttery,  melting  with  a  delicious,  rich, 
vinous,  aromatic  flavor ;  core,  small; "seeds,  full,  long,  pointed;  season,  Septem- 
ber and  October. 


Tree. — A  vigorous,  strong  grower,  with  long,  reddish  brown  shoots,  dotted 
with  many  large,  whitish  gray  specks ;  at  first  the  tree  is  quite  upright,  but  it 
soon  becomes  half  pendulous,  spreading,  open,  and  rattier  straggling;  an  early 
and  very  abundant  bearer ;  of  foreign  origin. 

Remarks. — As  a  standard  orchard  fruit,  the  Paradise  d'Automne  is  by  many 
eminent  poinologists  regarded  as  even  superior  to  the  Beurre  Bosc,  which  it  some- 
what resembles  both  in  tree  and  fruit.  It  is  a  variety  that  as  a  standard  comos 
early  into  bearing,  and  produces  abundantly  a  fruit  that  in  quality  has  few  to 
surpass  it. 
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THE  FRUITS  OF  FLORIDA. 


By  Geo.  W.  Atwood,  St.  Augustine,  Florida 


In  considering  the  subject  of  this  communication,  the  wriier  would  premise 
that  comparatively  few  among  oar  own  peopTe  are  aware  that  within  less  than 
60  hours  travel  by  railroad  from  New  York  city,  in  our  own  country,  there  exists 
a  fairy-like  land  of  fruits  and  flowers,  not  less  beautiful,  inviting,  or  attractive 
than  that  described  by  the  dramatic  poet  in  his  picture  portraying  the  romantic 
and  blissful  abode  which  the  ardent  lover  had  prepared  for  his  mistress  upon  the 
shores  of  the  Lake  of  Como,  and  whose  balmy  breezes  and  delightful  atmos- 
phere are  ever  redolent  with  the  odorous  perfumes  of  fragrant  flowers,  and  ever- 
expanding  blossoms  of  the  orange,  and  where 

"  the  lemon,  orange,  and  the  lime, 
Amid  their  verdant  umbrage  countless  glow 
With  fragrant  fruits  of  vegetable  gold ;" 

and  where  all  the  semi-tropical  fruits,  as  the  orange,  the  lemon,  the  lime,  the 
citron,  the  olive,  the  fig,  the  pineapple,  the  banana,  the  guava,  and  the  palm  are 
produced  in  greater  perfection  of  quality,  flavor,  size  and  form,  than  in  the  more 
tropical  climate  of  the  West  Indies  and  Brazil,  and  with  less  care  and  attention, 
and  with  greater  exemption  from  the  vicissitudes  of  climate  and  the  hazards  of 
injury  from  the  insect  tribe,  than  are  the  common  fruits  of  the  north,  as  the  apple, 
the  pear,  the  peach,  or  the  plum. 

Nearly  every  forest  and  woodland,  south  of  30°  north  latitude,  abound  with 
groves  of  the  wild  orange,  some  of  which  are  of  enormous  extent.*  It  is  from 
these  sources  that  the  numerous  groves  of  sweet  oranges,  limes,  lemons,  and 
citrons  are  collected,  by  digging  the  wild  trees  of  the  s«ur  and  bitter-sweet 
varieties  in  the  forests  and  hummocks,  and  transplanting  them  into  groves,  at 
uniform  distances,  where  the  new  shoots  are  permitted  to  grow,  and  are  then 
budded  with  the  sweet  orange,  lemon,  &c.,  and  thus  are  established  groves  of 
every  desired  variety  intended  for  the  supply  of  the  market. 

Whether  the  orange  was  introduced  into  Florida  by  the  early  Spaniards,  or 
some  unknown  previous  race,  is  yet  a  mooted  question,  and  would  require  more 
space  than  the  limited  character  of  this  article  would  admit  to  give  the  views  of 
the  writer,  or  the  different  theories  of  others  on  the  subject. 

The  orange  or  Citrus  family  of  fruits,  comprising  all  the  varieties  of  the  orange, 
citron,  lemon,  lime,  and  shaddock,  numbers  more  than  100  known  varieties. 

Dr.  Siekler,  who  spent  six  years  in  Italy,  and  paid  great  attention  to  the  kinds 
and  culture  of  the  Citrus  family,  published  at  Weimar,  in  1815,  a  quarto  vol- 
ume, called  Vollkommcne  Orangene  Gartner,  in  which  he  describes  74  sorts. 
He  arranges  the  whole  into  two  classes,  and  these  classes  into  divisions  and  sub- 
divisions, without  regard  to  their  botanical  distinctions  or  species,  as  follows : 

Lemons — 

Cedrats,  or  Citrons 4  sorts. 

Round  lemons. „ 6  sorts. 

Pear-shaped  IcinouH II  sorts. 

Cylindrical  lemons 4  sorts. 

Oonrd'Sbaped  fomou* H  sorts. 

Wax  lemons 5  sorts. 

Lumies  lemon* 8  sorts. 

• __ 

•The  writer  of  this  visited  one  of  these  groves  in  east  Florida,  said  to  be  10  miles  long, 
and  varying  from  half  a  mile  to  a  mile  in  width. 
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Cediat,  lemons  or  citronats C  sorts. 

Limes 4  sorts. 

Oranjres — 

Bitter  oranges C  sorts. 

Sour  oranges 6  Forts. 

Sweet  oran pes J2  sort*. 

Few  other  classes  of  fruits  are  more  easily  propagated  than  the  citrus,  and  all 
of  the  species  may  be  rapidly  increased  and  produced  either  by  seeds,  cuttings, 
layers,  grafting,  or  budding  ;  the  lime  being  the  most  difficult,  and  tho  citron  the 
most  easy  of  propagation.  They  differ  from  deciduous  fruits  in  the  respect  that 
like  always  produces  like,  the  seed  of  every  variety  invariably  producing  its 
kind.  Cuttings  of  thrifty  wood,  two  years  old,  strike  fibres  as  readily  as  younger 
wood,  though  j,ho  mode  of  propagating  almost  universally  adopted  in  Florida  is 
by  budding  upon  young  stocks  from  tho  nursery,  or  from  the  larger  stocks 
obtained  from  the  forests.  Tho  citrus  family  of  fruits  is  supposed  to  have  orig- 
inated in  tho  warmer  parts  of  Asia,  and  to  havo  derived  its  name  from  tho  town 
of  Citron,  in  Judca,  though  it  has  been  cultivated  from  time  immemorial  in 
middle  and  southern  Europe,  and  is  now  cultivated  almost  throughout  tho  world, 
and  in  no  higher  degree  of  perfection  than  in  cast  Florida,  south  of  the  30°  north 
latitude. 

The  Oraxge,  (Citrus  awrantium.) — Tho  cultivation  of  tho  orange  in  east  Flor- 
ida, previous  to  1835,  had  attained  a  degree  of  considerable  commercial  import- 
ance, and  tho  exports  of  this  fruit  from  the  small  city  of  St.  Augustine  are  said 
to  have  amounted  to  $100,000  annually. 

On  the  St.  John's  river,  and  in  some  parts  of  west  Florida,  as  at  Tampa  bay, 
groves  were  being  established  as  a  source  of  commercial, supply;  tho  west  coast 
is  not  considered  as  favorable  for  tho  cultivation  of  this  fruit,  on  account  of  its 
rough  winds,  as  is  the  east  coast. 

In  February,  1835,  a  very  severe  frost  visited  the  State,  and  most  of  the 
orange  groves  and  other  semi-tropical  fruits  were  destroyed,  or  nearly  so,  leaving 
only  the  stumps  and  roots  to  spring  again.  Many  of  these  sent  up  shoots,  and 
began  to  encourage  hopes  of  returning  prosperity  to  this  branch  of  industry. 
These  hopes  were  not  permitted  to  be  realized,  however,  for,  in  1842,  an  insect 
called  the  orange  coccus,  or  scale  insect,  appeared  in  the  orange  groves,  and 
spread  with  great  rapidity  over  the  whole  country,  almost  totally  destroying 
every  tree  attacked.  This  terrible  calamity  continued  for  1 0  or  12  years,  ana 
bid  defiance  to  almost  every  effort  made  to  stay  its  blighting  force.  Many 
became  discouraged  in  the  contest  and  abandoned  further  attempts  to  re-estab- 
lish this  heretofore  agreeable  and  profitable  branch  of  industry.  In  1853,  how- 
ever, the  insect  began  to  decrease  in  numbers  and  finally  disappeared,  since 
which  time  most  of  the  groves  now  in  the  State  must  date  their  birth  ;  although 
there  are  probably  not  now  50  bearing  trees,  where  there  wero  1,000,  (some  of 
which  were  100  years  old,)  prior  to  the  great  cold  of  1835,  when  the  mercury 
fell  below  zero,  yet  a  new  interest  is  bemg  revived  in  the  cultivation  of  this 
fruit,  and  new  groves,  probably  not  less  than  50,000  trees,  have  been  planted  in 
east  Florida  since  the  close  of  the  rebellion.* 

The  orange  from  the  seed  produces  fruit  in  from  7  to  10  years,  depending 
upon  situation,  culture,  &c.  Groves  made  from  wild  stocks,  usually  cut  off  at  a 
height  of  three  to  four  feet  from  the  ground,  and  the  new  shoots  budded,  gen- 
erally produce  fruit  in  three  years.  The  number  of  oranges  produced  from  a 
single  tree  varies  from  100  to  10,000,  according  to  the  age,  situation,  and  treat- 
ment of  the  tree.  The  trees  are  usually  set  20  feot  apart,  and  an  acre  will  con- 
tain about  100  trees.  Florida  oranges  were  usually  sold,  previous  to  1835,  at 
$7  50  to  $10  per  thousand.     Now  a  demand  exists  for  twenty  times  our  present 

*A  more  recent  writer  in  Florida  estimates  that  from  75,000  to  J 00, 000  orange  trees  were 
transplanted  and  budded  last  year ;  and  at  least  150,000  since  the  close  of  the  rebellion.— Ed. 
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supply,  at  815  to  $20  per  thousand,  as  they  hang  upon  the  trees.  The  present 
number  of  bearing  trees  in  east  Florida  probably  does  not  exceed  10,000. 

The  Lemon  is  produced  in  east  Florida  to  a  degree  of  perfection  far  sur- 
passing the  same  fruit  grown  in  the  West  Indies,  Sicily,  Italy,  or  Spain,  and 
persons  familiar  with  this  fruit  in  those  countries  are  rather  disposed  to  dis- 
credit the  statement  that  the  lemons  of  Florida  are  of  the  same  variety  of  fruit. 

The  writer  hao  a  Sicily  lemon  tree  in  his  garden,  which,  last  season,  produced 
many  lemons  that  weighed  2£  pounds  each ;  and  it  is  not  an  unusual  circum- 
stance to  pick  from  the  same  tree  lemons  weighing  1 J  to  If  pounds  each. 

The  lemon,  lime,  citron,  and  shaddock  are  all  produced  and  propagated  in 
Florida  in  the  same  manner  as  the  orange,  and  of  a  quality  superior  to  those  of 
other  countries. 

The  Lime,  (Citrus  limetta.) — There  are  five  of  the  acid  varieties  of  this 
fruit  named  in  English  nursery  catalogues.  The  juice  of  the  lime  is  preferred 
to  that  of  the  lemon,  as  being  more  wholesome  and  agreeable. 

The  Citron,  (  Citrus  medica  ) — This  fruit  is  commercially  known  in  the  United 
States  as  a  preserved  confection,  imported  from  the  Mediterranean  in  oblong 
boxes,  weighing  20  to  25  pounds  each,  and  used  by  families  as  an  addition  to 
fruit  cake,  pics,  &c.  It  is  a  native  of  the  warm  regions  of  Asia.  Heretofore 
but  little  attention  has  been  paid  to  the  cultivation  of  this  fruit  in  Florida,  except 
for  variety  and  ornament,  and  it  is  not  usual  to  observe  more  than  one  or  two 
trees  in  a  large  garden  of  several  acres  in  extent,  though  it  is  grown  here  with 
the  greatest  ease  and  perfection,  frequently  producing  fruit  weighing  10  pounds, 
and  there  is  no  doubt  but  that  it  may  be  cultivated,  preserved,  and  introduced 
into  our  home  markets  as  an  article  of  commerce,  with  great  profit  to  the  pro- 
ducer. There  is  no  other  variety  of  this  species  so  easily  propagated,  and  none 
more  hardy,  or  that  yields  its  fruit  so  quickly,  or  produces  more  abundantly ; 
and  the  circumstance  that  both  the  fruit  and  the  sugar  for  preserving  it  are  pro- 
duced in  the  same  field,  with  equal  facility,  gives  to  the  American  cultivator  a 
great  advantage  over  the  foreign  producer  in  our  market.  The  citron  prepared 
and  preserved  by  private  families  in  Florida  for  home  use  is  of  much  finer  quality, 
lighter  colored,  and  more  transparent  than  the  imported. 

The  writer  supposes  that  the  citron  fruit  may  be  profitably  grown  and  sold  here 
in  its  green  state  at  four  to  five  cents  per  pound.  The  price  of  sugar  in  Florida, 
before  the  war,  ranged  from  four  to  six  cents  per  pound,  and  at  the  same  period 
the  wholesale  price  of  the  imported  citron  in  New  York  from  15  to  20  cents  per 
pound,  and  now  in  the  same  market  the  price  is  about  25  cents  per  pound. 

It  will  be  apparent  to  most  persons  that  the  cost  of  preparing  this  fruit  foi 
market  on  a  large  scale  need  not  be  great,  and  that  the  combination  of  two  articles, 
green  citron  and  sugar,  the  cost  of  producing  which  does  not  exceed  one-half 
their  actual  value,  where  the  two  are  combined,  must  leave  a  large  margin  of 
profit  to  those  who  engage  intelligently  and  with  proper  facilities  in  the  business 
of  cultivating  and  preparing  this  article  for  market 

The  writer  has  several  citron  trees  in  his  garden  which  produced  fruit  in  one 
year  from  the  bud  in  the  stock  of  the  sour  or  wild  orange. 

The  Shaddock,  (Citrus  decumanaj — A  native  of  India  or  China,  is  now 
cultivated  in  all  warm  climates,  and  is  called  Arancio  Massino  by  the  Italians, 
Oranger  Pampelmouseby  the  French,  and  sometimesin  this  country  Mock-orange, 
or  Forbidden  Fruit.  It  was  brought  from  China  to  the  West  Indies  by  Captain 
Shaddock,  from  whom  it  derives  its  present  name.  There  are  at  least  six  varieties, 
only  one  of  which  is  useful  or  desirable  as  a  fruit.  Some  of  these  attain  a  very 
large  size,  frequently  weighing  10  to  14  pounds.  It  is  chiefly  used  for  ornament 
or  show,  and  where  several  sorts  of  oranges  are  presented  at  dessert  it  forms  a 
striking  addition  to  the  varieties  in  the  way  of  contrast. 

The  most  desirable  variety  of  this  fruit  is  sometimes  called  Grape  Fruit.  It 
possesses  a  reddish  pulp,  with  meat  agreeable  sub-acid  sweetness,  and  is  excellent 
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for  quenching  thirst ;  and  from  the  thickness  of  its  rind  will  keep  longer  than  the 
fruit  of  any  other  of  the  citrus  family.  This  variety  is  well  worth  cultivating 
for  the  excellence  of  its  solid  vinous  pulp,  which  furnishes  a  substitute  for  other 
acid  fruits  in  pies,  tarts,  jellies,  &o. 

Loqtj  at, (Eriobotry a  Japonica.) — This  fruit  is  known  in  the  south  as  the  Japan 
plum.  The  tree  is  an  evergreen,  and  grows  10  to  20  feet  high,  and  is  desirable 
in  every  southern  garden  on  account  of  its  hardiness,  withstanding  a  greater 
degree  of  cold  than  any  of  the  semi-tropical  fruits.  It  ripens  its  fruit  in  February 
and  March,  when  most  other  fruits  are  gone ;  is  a  profuse  bearer,  and  is  readily 
propagated  by  seeds  and  cuttings. 

Pine- Apple,  (Ananaua  sativa  .)— ;This  fruit  is  grown  in  some  of  the  gardens 
at  St.  Augustine,  but  at  a  point  so  far  north  that  some  slight  winter  protection  is 
necessary.  At  Gape  Garnaveral,  100  miles  south  of  St.  Augustine,  it  is  pro- 
duced in  great  excellence  and  perfection,  the  pines  frequently  weighing  9  and 
10  pounds  each. 

This  fruit  is  easily  propagated  from  suokers  and  crowns,  the  former  preferable, 
however,  the  fruit  maturing  in  three  to  four  months  after  planting  the  suckers. 

Pap  aw,  (Carica  papaya.) — The  fruit  of  this  tree  is  sometimes  called  the 
Bread-fruit,  and  is  a  native  of  South  America.  This  remarkable  tree,  though 
not  much  cultivated  at  the  present  time  in  Florida,  is  worthy  of  greater  attention, 
not  only  for  the  excellence  of  its  fruit,  but  also  for  its  other  extraordinary 
properties.  The  tree  attains  a  growth  of  20  feet  in  height,  and  yields  a  large 
supply  of  fruit  in  three  years  from  the  seed,  and  should  be  in  every  garden 
in  Florida  south  of  30°  north  latitude.  It  thrives  well  and  bears  profusely 
at  St.  Augustine.  The  fruit  is  pear-shaped,  of  a  light  yellow  color,  varying 
in  size  from  three  to  five  inches  in  length  and  from  two  to  four  inches  in 
diameter,  and  is  not  unlike  a  very  ripe  muskmelon  in  taste  and  flavor,  though 
sweeter.  It  may  be  pared  and  sliced  and  eaten  raw  as  a  dessert  fruit,  or  cut  into 
slices  and  soaked  in  water  till  the  milky  juice  is  out,  and  then  boiled  and  served ' 
as  a  sauce,  or,  by  the  addition  of  lemon  or  lime  juioe,  it  supplies  a  most  excellent 
substitute  for  apple  sauce  or  tart  fruit,  to  which  it  is  scarcely  inferior.  The  juioe 
of  the  pulp  also  forms  an  excellent  cosmetio  for  removing  freckles  from  the  skin, 
and  the  leaves  are  frequently  used,  in  the  French  West  India  islands,  instead  of 
soap  for  cleansing  linen.  Its  remarkable  medical  properties,  however,  are  most 
important,  as  it  is  the  most  powerful  vermifuge  known,  a  single  dose  of  the  milky 
juice  of  the  unripe  fruit,  or  of  the  powdered  seeds  of  the  ripe  fruit,  being  sufficient 
to  cure  the  worst  cases,  and  extirpate  every  worm  from  the  system  of  the  patient. 

The  most  extraordinary  property  of  the  papaw  tree  is  that  related  by  Dr. 
Browne,  in  h\p  Natural  History  of  Jamaica,  in  which  he  says  that  the  toughest  meat 
or  poultry  may  be  made  perfectly  tender  for  cooking  by  steeping  for  eight  or 
ten  minutes  in  the  milky  juice  of  this  tree.  Dr.  Holden,  who  witnessed  its 
effects  in  the  island  of  Barbadoes,  says,  in  the  third  volume  of  the  Wernerian 
Society's  Memoirs,  that  the  juices  of  this  tree  cause  a  separation  of  the  muscular 
fibre  in  meats  that  have  been  immersed  therein,  and  that  the  vapor  of  the 
tree  serves  the  same  purpose,  it  being  a  common  custom  with  the  inhabitants  to 
suspend  joints  of  meat,  poultry,  &c.,  in  the  upper  branches  of  the  trees  to  soften 
and  prepare  them  for  cooking.  Thompson,  in  his  System  of  Chemistry,  makes  an 
extract  from  a  French  work  on  chemistry  entitled  Annates  de  Chitnie,  which  states 
that  "  fibrine  had  been  previously  supposed  to  belong  exclusively  to  the  animal 
kingdom,  but  that  this  tree  had  been  found  to  contain  this  substance." 

The  papaw  tree  is  a  perpetual  bearer  of  fruits  and  flowers,  or  blossoms,  and 
yields  enormous  quantities  of  fruit,  a  single  tree  supplying  enough  for  a  large 
family. 

Custaed  Apple,  (Anona  reticulata.) — Sometimes  called  sugar  apple.  There 
are  upwards  of  forty  varieties  of  this  fruit,  and  nearly  all  the  species  are  edible. 
Almost  every  trppical  country  lays  claim  to  its  own  favorite  variety.    In  Peru 
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it  is  greatly  esteemed,  and  considered  not  inferior  to  any  other  fruit  in  the  world. 
The  species  derives  its  English  name,  Custard  Apple,  from  the  consistonco  of 
the  pulp  of  the  fruit,  and  its  rich  color,  fragrant  odor,  and  handsome  appearance, 
aro  well  characterized  in  the  expression,  "  Apples  of  gold  in  pictures  of  silver." 

The  Spanish- American  Cherimoyer,  (Anona  cherimoliaj  and  the  West  India 
Soursop,  (Anona  muricata, )  Sweetsop,  (Anona  squamosa  J  and  Alligator  Apple, 
(Anona  palustrisj  are  of  this  genus. 

This  delicious  fruit  is  produced  in  excellent  perfection  as  far  north  as  St. 
Augustine,  and  is  easily  propagated  from  seed. 

Fig-Marigold,  (Mescmbryantlvemum.) — Of  this  genus  of  fruit,  there  are 
upwards  of  340  different  species  describe^  by  botanists,  the  larger  portion  of 
which  are  natives  of  the  Cape  of  Good  Hope.  Probably  not  more  than  ten  or 
twelve  varieties  aro  known  and  cultivated  in  Florida. 

The  ease  with  which  this  excellent  fruit  is  propagated,  and  its  great  produc- 
tiveness, yielding  two  annual  crops  in  southern  Florida,  and  always  bearing 
abundantly  throughout  the  State,  should  be  a  sufficient  inducement  for  the  exten- 
sion of  this  branch  of  horticulture  for  the  supply  of  our  home  market  at  least. 

It  is  easily  propagated  from  cuttings  and  seeds. 

Guaiava,  (Psidiuntguaiava.) — The  name,  Guaiava,  is  a  corruption  of  the 
Spanish  word  guaydba.  Of  this  fruit  there  are  17  different  species.  It  is  an 
evergreen  tree  or  shrub,  and  indigenous  to  Brazil,  Spanish  America,  and  the 
West  Indies.  It  is  propagated  by  cuttings  and  seed,  and  is  sometimes  liable  to 
injury  from  severe  frosts  north  of  29°  north  latitude,  but  south  of  that  line  it  is 
ever  bearing,  yielding  its  delicious,  aromatic,  and  wholesome  fruit  all  the  year 
round.     Only  three  or  four  varieties  are  known  and  cultivated  in  Florida. 

In  the  island  of  Cuba,  and  in  Brazil,  the  varieties  produced  are  more  numerous, 
and  large  quantities  of  the  fruit  are  made  into  jellies  for  exportation  to  all  parts 
of  the  world. 

The  fruit  of  the  common  Guaiava  is  pear-shaped,  of  the  size  of  a  large  hen's 
egg,  and  sometimes  larger,  and  has  a  smooth,  pale  yellow  skin,  enclosing  a 
many-seeded  pulp  of  delicious  acidity.  In  some  varieties  the  pulp  is  of  a  light 
cream,  and  in  others  a  pale  reddish  color. 

This  fruit  is  greatly  esteemed  wherever  known,  and  being  slightly  astringent, 
as  well  as  mucilaginous,  is  very  beneficial  in  bowel  complaints. 

The  roots  and  leaves  are  also  astringent,  and  are  regarded  as  excellent  for 
strengthening  the  stomach  and  bowels. 

The  plant  is  propagated  by  seeds,  cuttings,  and  suckers. 

Pomegranate,  (Punka  granaium.) — This  delicious  shrub,  or  bush-like 
tree,  is  a  native  of  Persia  and  Syria,  and  grows  wild  in  those  countries.  It  is 
perfectly  hardy  in  all  parts  of  Florida,  and  as  far  north  aa  Hilton  Head,  South 
Carolina,  and  is  widely  cultivated  and  much  esteemed  in  this  State  for  the  excel- 
lence of  its  fruit,  as  well  as  for  the  medicinal  properties  of  the  rind  and  the  flowers, 
which  are  not  only  an  excellent  febrifuge,  but  powerful  astringents,  and  often 
used  with  great  benefit  in  cases  of  diarrhoea.  The  pulp  of  the  fruit  is  a  delicious 
sub-acid  substance,  similar  in  taste  and  flavor  to  the  red  currant,  and  is  excellent 
for  allaying  heat  and  quenching  thirst,  and  is  gently  laxative. 

The  fruit  of  the  pomegranate  is  spherical,  the  size  of  an  orange,  with  a  gourd- 
like shell  or  rind,  which  is  filled  with  seeds,  enclosed  in  membranous  cells  and 
surrounded  with  a  juicy,  reddish  pulp. 

There  are  several  varieties  of  this  fruit,  comprising  early,  medium,  and  late. 

The  early  aud  the  medium  varieties  have  a  pale  yellow  skin  or  rind,  with  a 
beautiful  tinge  of  red  upon  the  side  or  cheek,  and  are  sparsely  dotted  with  fine 
pippin-like  spots.  The  later  sorts  have  a  dark  russet-colored  rind,  and  the  seeds 
are  of  a  pale  pink  color. 

This  tree  bears  a  beautiful  urn-shaped  scarlet  flower  j  and  there  is  no  tree 
more  showy  than  the  pomegranate  when  in  flower. 
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The  fruit  begins  to  ripen  at  St.  Augustine,  Florida,  about  the  middle  of  July, 
and  continues  till  the  middle  of  December.  It  bears  transportation  well  on 
account  of  its  hard  rind,  keeps  for  several  weeks  after  it  has  been  taken  from  the 
tree,  and  no  doubt  may  be  made  a  profitable  market  fruit. 

It  is  increased  by  cuttings,  layers,  and  suckers,  and  thrifty  wood  two  years  old 
will  strike  fibres  as  readily  as  younger  wood. 

Banana,  {Musa  paradisiaca.) — Of  the  banana  and  plaintain,  (Musa  sapien- 
torn,)  there  are  several  species.  They  are  increased  by  suckers,  and  require  a 
rich,  moist  soil,  with  warm  exposure.  Some  varieties  of  these  plants  are  success- 
fully cultivated  as  far  north  as  Fernandina,  in  30°  45'  north  latitude.  The  best 
variety  for  cultivation  north  of  28°  north  latitude  is  the  one  known  as  Musa 
paradisiaca  cavendishii.  This  is  the  most  hardy,  and  seldom  attains  a  height 
above  eight  feet,  while  the  more  tender  kinds  often  ^row  twenty  feet  high. 
When  the  plant  is  fruiting,  and  all  the  flowers  are  set,  it  is  advisable  to  cut  off 
the  epadix  an  inch  or  two  above  the  last  tier  of  perfectly  formed  fruit,  in  order 
to  hasten  and  perfect  the  remaining  fruit. 

There  are  few  more  excellent  or  delicious  dessert  fruits  than  the  banana,  and, 
as  a  food  plant,  its  importance  and  value,  as  compared  with  other  food  plants, 
can  hardly  be  over-estimated.  In  an  economical  point  of  view  it  has  never  been 
appreciated  in  Florida,  where  but  little  attention  has  been  given  to  its  cultivation. 
When  it  is  realized  that  a  plantation  of  bananas  once  established  has  never  to 
be  renewed,  and  that  one  acre  of  this  fruit  will  produce  as  much  food  as  130  acres 
of  wheat,  or  45  acres  of  potatoes,  its  value  and  importance  will  be  readily 
acknowledged. 

As  this  plant  is  a  great  feeder,  and  when  once  planted  lasts  for  a  lifetime,  it 
is  of  the  utmost  importance  that  plantings  should  be  made  upon  strong,  rich  soil, 
or  that  the  plants  be  kept  highly  manured,  to  secure  permanent  supplies  of  the 
best  fruit. 

In  Brazil  and  other  tropical  countries  plantations  are  formed  by  setting  the 
plants  twenty  feet  apart ;  but  as  the  kinds  usually  planted  in  those  countries  are 
of  a  larger  species  than  those  recommended  for  northern  Florida,  plants  of  the 
Musa  paradisiaca  cavendishii  variety  should  be  set  ten  feet  apart  each  way,  and 
in  a  good  soil  they  will  soon  cover  the  ground,  as  they  increase  rapidly  under 
favorable  circumstances.  Each  plant  produces  one,  and  only  one,  bunch  of 
bananas,  when  it  is  cut  down  with  a  sharp  spade  or  axe  to  give  place  to  succeed- 
ingplants. 

When  the  enormous  yield  of  this  fruit  is  considered,  and  it  is  taken  into  account 
that  when  once  properly  planted  it  needs  no  other  attention  than  simply  gather- 
ing the  fruit,  and  that  at  reasonable  prices  the  demand  would  be  almost  unlimited, 
it  is  evident  that  its  cultivation  could  be  made  very  profitable. 

Date  Palm,  (Phcenix  dactylifera.) — This  excellent  and  valuable  fruit  is  culti- 
vated with  entiie  success  south  of  28°  north  latitude,  and  the  tree  often  perfects 
its  fruit  as  far  north  as  30°  north  latitude.  Numerous  large  and  beautiful  speci- 
mens of  this  tree  may  be  seen  in  the  gardens  at  St.  Augustine.  It  is  one  of  the 
most  beautiful  trees  of  the  vegetable  kingdom.  Its  long,  graceful,  ever-verdant, 
ever- waving,  ever-changing  branches  make  it  the  most  picturesque  of  all  others 
for  landscape  gardening,  and  should  adorn  the  grounds  of  every  homestead  in 
Florida. 

The  fruit  is  greatly  and  justly  esteemed  by  the  inhabitants  of  Egypt,  Arabia, 
and  Persia,  on  account  of  its  concentrated  and  nutritious  properties ;  large  num- 
bers subsist  almost  entirely  upon  it.  It  is  generally  the  sole  food  of  the  Arabs 
and  their  camels  on  their  long  and  tedious  journeys  over  the  desert,  the  voyagers 
feeding  upon  the  fruit  and  the  animals  upon  the  stones.  The  inhabitants  of  these 
countries  also  boast  of  the  medicinal  qualities  of  the  date-fruit,  and  of  the  numer- 
ous uses  to  which  the  different  productions  of  this  tree  may  bo  applied.  From 
the  leaves  they  make  couches,  baskets,  bags,  mats  and  brushes;  from  the  brandies 
10 
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or  stalks,  cages  for  their  poultry  and  fences  for  their  gardens;  from  the  fibres  of 
the  trunk,  thread,  ropes  and  rigging ;  from  the  sap,  a  spirituous  liquor,  and  the 
body  of  the  tree  furnishes  fuel. 

The  Date-palm  is  propagated  from  the  seeds  and  suckers,  but  more  successfully 
from  the  former.  The  cultivation  of  this  fruit  should  be  greatly  extended,  as  it 
may  become  an  important  and  profitable  resource  of  the  inhabitants  of  southern 
Florida.     The  bunches  or  clusters  of  this  fruit  often  attain  a  weight  of  15  pounds. 

Grapes,  ( Yiiis.) — The  finer  European  varieties  of  this  fruit,  such  as  are  culti- 
vated under  glass  at  the  north,  are  all  hardy  and  are  grown  more  or  less  success- 
fully in  the  open  air  in  Florida,  ripening  at  St  Augustine  about  the  first  of  July. 
But  the  same  diseases  which  have  affected  this  valuable  fruit  in  other  countries, 
and  in  our  own,  have  been  more  or  less  prevalent  here.  The  northern  or  native 
varieties  have  not  been  sufficiently  tested  to  form  a  correct  estimate  of  their  value, 
as  compared  with  their  European  rivals,  for  cultivation  in  this  climate. 

Several  vineyards,  consisting  of  northern  vines,  were  established  on  the  St. 
John's  river  just  previous  to  the  breaking  out  of  the  rebellion,  during  which  they 
were  abandoned,  and  their  cultivation  has  not  since  been  properly  or  actively 
resumed.  It  is  believed,  however,  by  some  wtfo  profess  to  know,  that  many  of 
the  northern  varieties  will  succeed  well  in  this  climate,  and  that  their  introduction 
will  prove  an  advantage. 

East  Florida  is  generally  flat,  however,  and  the  mean  level  of  water  in  the 
ground  only  two  to  eight  feet  from  the  surface,  according  to  the  season,  wet  or 
dry;  and  as  the  vine  imperatively  demands  a  uniformly  dry^  calcareous  or  rooky 
soil,  and  to  insure  the  best  condition  for  its  successful  propagation  should  never 
stand  in  water,  it  would  seem  that  Florida  is  not  the  natural  home  of  the  grape, 
and  that  intelligent  or  experienced  vine-growers  would  not  select  it  for  the  pur- 
pose of  establishing  vineyards,  with  the  expectation  of  complete  success. 

The  Peach,  (Amygdalus  Persica.) — This  tree  is  long-lived,  healthy,  and  vig- 
orous throughout  Florida,  and  is  never  subject  to  injuries  from  the  peach  worm 
or  the  diseases  which  so  universally  afflict  the  fruit  in  the  northern  States. 
The  most  delicious  peaches  may  be  raised  almost  without  care  by  every  family, 
and  in  abundance  sufficient  even  for  the  economical  feeding  of  swine.  The  early 
varieties  of  this  fruit  ripen  in  the  beginning  of  June,  and  the  latest  sorts  continue 
until  late  in  August.  The  earliest  and  the  latest  varieties  should  be  chosen  for 
cultivation  in  1?  lorida,  as  the  rainy  season  commences  in  July  ami  continues 
throughout  that  month,  causing  much  of  the  maturing  fruit  to  crack. 

The  Nectarine,  (Amygdalus  Persica.)  the  Apricot,  (Prunus  Armeniaca,) 
and  the  Almond,  (Amygdalus  communis,)  are  all  at  home  in  Florida,  and  not 
less  vigorous,  healthy,  or  productive  than  tbe  peach ;  and  all  who  will  take  the 
trouble  to  plant  and  care  for  tbe  trees  may  be  assured  of  an  abundant  reward. 

The  Plum,  (Primus  domestical  and  Prune,  (Prunus  domestical  are  also 
healthy  and  productive,  being  entirely  exempt  from  the  ravages  of  the  curculio 
so  prevalent  at  the  north.  All  the  varieties  of  the  wild  plum  are  indigenous 
and  abundant  in  nearly  every  part  of  the  State.  Many  of  the  varieties  are  of 
excellent  quality,  and,  when  cooked,  form  a  delicious  preserve  for  family  use  or 
for  canning. 

Pears,  (Pyrus  communis,)  and  Quinces,  (Cydonia  vulgaris,)  are  worthy  of 
more  attention  than  they  have  heretofore  received.  It  is  believed  that  some  vari- 
eties of  the  former  will  do  well,  but  as  yet  their  cultivation  has  not  been  suffi- 
ciently tested  to  fix  their  status  among  the  fruits  of  Florida. 

Apples,  (Pyrus  malus.) — The  cultivation  of  this  fruit  here  is  of  doubtful 
utility,  though  it  is  believed  that  some  of  the  earlier  varieties  may  be  advanta- 
geously introduced.  The  writer  has  a  dozen  young  trees  in  his  garden,  planted 
two  years  since,  which  are  growing  thriftily  and  give  excellent  promise. 

The  Olive,  ( Oka  Europaa,)  succeeds  well  in  the  more  northerly  part  of  Flor- 
ida, and  this  year  fine  crops  have  been  gathered  at  St.  Augustine ;  but  it  is 
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believed  that  the  latitude  of  Fernandina  is  more  favorable  to  their  successful 
cultivation  than  the  former  point. 

This  Madeira  Nut,  or  European  walnut,  (Jugloms  regia,)  and  the  Pecan  nut, 
(Carya  otwtformis,)  succeed  well  and  produce  abundantly  as  far  south  as  St 
Augustine  and  at  Key  West ;  the  Cocoa-nut,  (Cocos  nucifera,)  and  Brazil  nut, 
(BerthoUetia  excelsa,)  attain  their  highest  degree  of  perfection. 

Melon,  (Cucumis.) — Floridians  think,  and  often  remark,  that  this  fruit  is 
nowhere  else  produced  in  such  high  perfection  as  in  Florida.  The  watermelon 
(Cucumis  citruQus)  matures  as  early  as  May  at  St.  Augustine,  and  might  be 
made  a  profitable  source  of  supply  to  northern  markets  from  this  place. 
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By  Laura  C.  Redden,  Sorrexto,  Italy. 


It  has  been  remarked  by  scientific  observers  who  have  given  attention  to  the 
subject,  that  very  nearly  all,  if  not  all,  the  different  climates  which  predominate 
in  tne  various  countries,  forming  the  continent  of  Europe,  with  their  different 
gradations  of  heat  and  cold,  may  be  found  within  the  limits  of  the  territory  com- 
prised by  the  United  States. 

Experience  has  shown  that  those  latitudes  in  which  the  temperature  is  most 
free  from  the  extremes  of  heat  and  cold  are  the  most  favorable  to  the  perfect 

fowth,  health,  and  development  both  of  the  animal  and  the  vegetable  kingdom, 
he  climate  of  some  portions  of  southern  Italy  is  especially  noted  as  possessing 
this  much-prized  peculiarity ;  and  in  such  places  vegetable  life  reaches  a  high 
degree  of  perfection,  and  has  that  peculiar  glossy,  dark-green  foliage  which  is 
never  met  with  in  the  arid  atmosphere  of  more  torrid  latitudes.  The  orange  and 
citron  particularly  display  great  profusion  of  growth.  Among  the  many  vast, 
and  undeveloped  resources  of  the  United  States — which  may  be  regarded  as  still 
in  their  minority  when  the  question  of  utilizing  their  wonderful  natural  advan- 
tages is  considered — is  their  capacity  as  a  fruit-growing  region,  especially  the 
adaptation  of  the  southern  portion  of  them  for  the  production  of  the  more  val- 
ued fruits  peculiar  to  warm  climates;  and  still  more  particularly,  for  the  cultiva- 
tion of  orange  and  of  citron  plantations,  there  remains  a  wide  and  unopened 
field  for  agricultural  enterprise  and  speculation. 

The  languishing  condition  of  certain  agricultural  interests  in  the  southern 
States — which  will  in  all  likelihood  be  years  in  recovering  from  the  injuries 
received,  and  in  adapting  themselves  successfully  to  the  changed  state  01  affairs — 
makes  it  necessary  that  new  and  unexplored  veins  in  the  undisturbed  mines  of 
our  natural  riches  should  be  struck  into  and  followed  up  to  atone  for  the  deficit 
made  by  the  temporary  stagnation  of  southern  trade.  I  maintain  that  a  great 
deal  might  be  obtained  from  the  orange  and  citron  plantations  of  the  south  to  go 
to  the  filling  up  of  this  vacuum,  if  the  cultivation  of  these  fruits  were  only  fol- 
lowed up  as  a  specialty,  in  the  best  manner,  and  in  an  emulative  spirit. 

That  this  is  not  the  case  now,  and  never  has  been,  is  but  too  clearly  proved 
by  the  fact  that  at  the  present  time,  with  such  wide  stretches  of  land  covered  by 
orange  groves  in  our  southern  States,  wo  still  continue  to  do  a  large  business  in 
importing  oranges  and  citrons  from  foreign  countries. 

The  little  plain  of  Sorrento,  which  is  the  orange  garden  of  the  Neapolitan 
provinces,  exports  annually  large  quantities  of  fruit  to  America.     I  propose  to 
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speak  particularly  of  the  method  of  cultivating  these  fruits  employed  in  Sorrent 
as  it  came  under  my  personal  observation. 

To  those  skilled  in  this  special  branch  of  agriculture,  my  observations  may  be 
of  but  little  value ;  but  to  those  who  may  think  of  buying  up  some  of  the 
deserted  and  ravaged  lands  now  lying  idle  in  the  south  for  the  purpose  of  spec- 
ulation in  orange  plantations,  a  few  practical  observations  on  climate  and  mode 
of  culture  may  be  very  useful  as  a  guide. 

A  people  who  have  for  generations  lived  and  died  planting,  and  rearing,  and 
harvesting  oranges  and  citrons,  should  from  their  experience  nave  something  to 
tell  us  worth  learning,  especially  when  we,  in  comparison  with  them,  are  just 
beginning. 

The  more  common  and  vigorous  species,  both  of  the  orange  and  citron,  attain 
to  so  high  a  degree  of  excellence  in  the  plain  of  Sorrento,  that  a  simplified 
description  of  its  climate  and  situation  will  be  found  useful.  A  French  scientific 
writer  has  called  this  region  not  inaptly  the  Normandy  of  southern  Italy,  because 
Normandy  is  the  province  of  France  in  which  the  climate  is  most  bracing  and 
temperate,  and  the  people  most  robust  and  vigorous. 

The  plain  of  Sorrento,  entirely  and  thickly  covered  with  the  foliage  of  dense 
orange  groves,  leaving  but  scanty  space  for  the  very  narrow  streets  of  its  villages, 
is  encircled  and  shielded  on  three  sides  by  high  hills,  and  open  only  to  the  sea 
on  the  north ;  and  the  winds  which  have  the  freest  access  to  i^  are  from  the  north 
and  northwest.  From  the  south,  the  southeast,  southwest,  and  northeast  winds 
it  is  in  great  measure  exempt,  and  they  never  reach  it  until  their  violence  is,  in 
some  measure,  broken. 

This  fact,  the  stillness  of  its  atmosphere,  and  its  situation — it  being  a  basin  or 
valley  with  a  high  rim,  formed  by  the  crescent-shaped  hills,  and  stretching  down 
to  the  sea,  to  wnich,  however,  it  does  not  slope,  as  a  high  line  of  cliffs  rise 
abruptly  from  the  beach,  and  the  plantations  run  down  to  the  edge  of  these 
precipices — predispose  its  climate  to  humidity ;  and  it  would,  indeed,  be  very 
damp  but  for  these  north  and  northwest  winds  of  which  I  have  spoken,  which 
blow  with  sufficient  frequency  to  keep  it  cool,  and  maintain  the  soil  in  that 
desirable. state  between  complete  humidity  and  too  groat  dryness,  which  is  the 
great  ultimatum  in  the  successful  culture  of  acid  fruits.  Orange  and  citron  trees 
need  a  soil  inclining  to  humidity,  a  temperature  not  too  high,  (for  that  would  be 
drying)but  rather  cool,  and  as  even  as  possible,  and  protection  from  violent 
winds.  Irregularity  of  temperature,  sudden  changes  from  heat  to  cold  and  the 
reverse,  are  the  greatest  enemies  to  their  successful  culture. 

Bain  falls  in  Sorrento  with  much  greater  frequency  than  is  generally  supposed ; 
and,  during  the  dry  spell,  want  of  rain  is  compensated  by  constant  vapors  rising 
from  the  sea.  I  state  this  to  counteract  the  erroneous  impression  that  a  very 
tropical  climate  is  necessary  for  the  cultivation  of  acid  fruits.  If  by  "  very 
tropical"  is  meant  a  burning  and  parching  heat,  the  description  will  not  apply  to 
this  part  of  southern  Italy  along  the  seaboard.  The  sea  is  constantly  sending, 
on  the  wings  of  the  wind,  mist  and  vapor  to  refresh  the  land.  The  sun  drinks 
up  these  daily  supplies  of  moisture,  but  they  are  renewed  nightly.  Then,  too, 
the  greatest  quantity  of  rain  in  the  region  about  Sorrento  falls  during  the  last 
hours  of  the  night  and  the  first  of  the  morning.  A  great  quantity  falls,  but  the 
country,  by  its  soil  and  situation,  has  every  facility  for  drainage,  and  most  of  it 
runs  off  or  sinks  in  at  once,  and  the  sun  of  early  morning  soon  dries  up  the 
remainder.  So  that  from  one  day  to  another  you  would  think  it  did  not  rain,  if 
you  were  not  a  careful  observer,  and  you  would  wonder,  how  the  country  could 
be  kept  so  green  and  fresh,  quite  damp  in  shady  places,  and  so  free  from  dust. 
I  state  these  facts  because  some  researches  into  peculiarities  of  climate  are  neces- 
sary to  arrive  at  a  knowledge  of  what  situations  and  what  conditions  of  atmos- 
phere are  most  favorable  to  this  species  of  agriculture. 
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The  time  chosen  for  commencing  the  culture  of  the  orange  and  citron  should 
be  during  rainy  or  damp  weather,  free  from  dry  and  frosty  winds.  Nothing  is 
m6re  unfavorable  to  them  than  cold,  strong  winds,  or  spells  of  freezing  weather 
or  frost.  Let  the  time  selected  for  planting  out  the  young  trees  be  still  and  damp. 
They  should  be  shielded  against  tne  possibility  of  being  shaken  by  the  winds, 
or  chilled  by  changes  of  temperature,  put  back  by  too  great  dryness. 

A  very  light  soil  is  the  best  in  which  to  plant  out  the  young  trees.  A  clayey 
soil  is  prejudicial.  When  the  earth  contains  too  many  parts  of  clay,  the  peculiar 
species  of  soil  which  is  found  close  around  and  under  old  and  decayed,  buildings 
on  their  demolition,  rich  with  rotten  wood  and  other  vegetable  and  animal  mat- 
ter, will  be  found  highly  beneficial  as  a  mixture.  Even  in  a  heavy  soil  one  may 
succeed  well,  proviaed  that  the  soil  be  very  frequently  moved,  and  kept  con- 
stantly light  and  soft  about  the  roots  to  facilitate  their  spreading  and  growth. 

The  next  question  to  be  considered  is  that  of  manuring  the  trees.  They 
require  a  great  deal  of  manure,  but  it  must  be  administered  with  care  and 
prudence.  The  best  manure  for  them  is  that  of  horses  and  cattle,  but  it  is 
never  to  be  applied  in  its  raw  state.  For  it  should  be  understood  that  these 
trees  are  always  so  delicate,  especially  when  in  their  infancy,  that  a  strong 
manure  would  injure,  and,  in  many  cases,  destroy  them,  as  it  burns  up  the  delicate 
fibres  of  their  roots.  The  proper  method  of  preparing  a  compost  for  these  trees 
is  to  throw  the  manure  into  pits  prepared  for  the  purpose,  where  it  should  be 
mixed  ^flth  vegetable  matter  of  different  kinds,  putrid  and  decaying  leaves  and 
the  like,  and  remain  a  longer  or  shorter  time  in  order  to  diminish  its  strength. 
The  prudent  cultivator  will  usually  have  manure  in  his  manure  pits.  In  some  it 
will  be  in  process  of  preparation,  and  in  others  in  readiness  for  application  at  all 
times  as  it  may  be  needed. 

The  best  timo  for  applying  this  reduced  manure  is  during  the  rainy  season  in 
the  fall  of  the  year,  that  the  rains  by  dissolving  it  may  carry  the  nutrition  which 
it  contains  down  to  the  roots  of  the  trees.  It  is  the  custom  to  give  a  thorough 
and  general  manuring  to  the  plantations  only  once  in  the  year,  and,  as  I  have 
said,  in  the  rainy  season  of  autumn.  But  the  same  prudent  cultivator  before 
alluded  to  will  always  have  the  proposed  compost  in  readiness  in*  the  pits  at  all 
seasons  of  the  year,  the  summer  months  excepted,  to  be  distributed  judiciously 
about  those  plants  which,  being  more  delicate  and  less  forward  than  the  others,  . 
require  more  care  and  nursing.  After  making  these  statements  I  shall  have  no 
occasion  to  warn  cultivators  against  the  use  of  guano,  and  to  prohibit  its  employ- 
ment in  soil  where  the  orange  and  citron  are  cultivated,  as  it  is  altogether  too  strong 
a  manure,  and  would  be  peculiarly  dangerous  to  young  and  delicate  trees. 

There  are  two  methods  of  propagating  the  orange  and  citron.  The  first  of 
these  is  technically  called  by  the  Italians  "  teste,  that  is,  "  from  the  head." 
This  consists  in  planting  out  the  young  branches  of  the  orange  or  citron,  care 
having  been  taken  before  severing  them  from  the  tree  to  make  them  put  forth 
their  roots  in  a  kind  of  vase  of  earth  which  is  bound  around  them  at  the  junction 
where  they  are  to  be  separated.  But  this  method  is  now  almost  abandoned, 
experience  having  proved  that  the  trees  thus  propagated  are  never  strong  and 
long-lived  like  those  produced  from  the  seed  of  a  tree  which  has  not  been  pro- 
pagated by  a  cutting.  They  do  not  so  well  resist  changes  of  temperature,  nor 
do  they  bear  fruit  for  so  many  years,  nor  in  so  great  a  quantity  as  the  trees  pro- 
pagated from  the  seed.  The  best  mode  of  propagating,  therefore,  is  to  take  the 
young  plant  produced  from  the  seed  of  a  wild  orange  or  citron  tree.  These  little 
plants,  of  course,  are  always  springing  up  over  plantations,  and  must  have  their 
share  of  attention. 

It  should  be  remembered,  however,  that  an  orange  tree  is  always  wild,  and 
produces  in  its  natural  state  only  sour  fruit,  until  a  scion  of  a  cultivated  tree,  one 
bearing  sweet  fruit,  which  happens  to  a  tree  originally  wild  only  after  years  of 
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cultivation,  lias  been  grafted  upon  it.  The  young  plants  produced  from  tno  seed 
of  the  wild  or  uncultivated  tree,  after  nine  or  ten  years  have  elapsed  from  the 
time  of  the  seeds  first  pushing  up  shoots,  must  be  grafted  in  order  to  produce 
sweet  fruit.  This  consists  in  uniting  a  young  and  tender  branch  of  a  cultivated 
tree,  bearing  sweet  fruit,  with  the  young  wild  tree  in  such  a  manner  that  the  sap  of 
the  two  will  commingle  and  the  wood  grow  together  5  the  scion  receiving  the  sap 
of  the  wild  tree  will  bear  sweet  fruit.  The  grafting  must  be  done  as  expedi- 
tiously as  possible,  as  it  is  necessary  that  the  branch  to  bo  grafted  upon  the  wild 
tree  should  be  united  with  it  while  freshly  cut,  and  before  losing  any  of  its  vigor. 

The  process  of  grafting  orange  trees  is  a  science  by  Itself,  of  which  it  is 
necessary  to  have  a  practical  knowledge.  In  Sorrento  even  old  and  experienced 
cultivators  do  not  attempt  it  themselves,  but  always  have  recourse  to  a  class  of 
men  whose  avocation  it  is  to  go  from  plantation  to  plantation  to  perform  the 
process  of  grafting  upon  the  trees;  and  to  do  it  successfully  one  must  first  learn 
it  practically  from  an  experienced  grafter. 

I  should  have  stated  before  that  the  young  plants  during  the  first  nine  or  ten 
years  of  their  life  should  be  kept  well  weeded,  the  earth  around  them  soft,  light 
and  damp,  and  lightly  mamaeu.  At  the  end  of  the  fourth  year  they  are  separated 
by  tUnning  out  where  they  have  naturally  sprung  up  closely  together,  and 
transplanting  the  young  trees  about  two  feet  apart,  into  earth  which  has  been  du£ 
up  and  broken  to  the  depth  of  two  feet,  apd  the  same  treatment  as  before  is 
continued  for  them.  After  seven  or  eight  years,  counting  always  fromme  time 
of  the  coming  up  of  the  seed,  a  selection  is  made  of  the  finest  and  most  robust 
plants,  and  they  are  transplanted  to  a  separate  site  at  the  distance  of  about  three 
feet  three  inches  one  from  another,  and  the  same  cultivation  is  continued  for  two 
or  three  years,  according  to  the  backwardness  or  forwardness  manifested,  and 
then  they  are  grafted  according  to  the  method  which  I  have  before  described. 
After  they  are  grafted  they  remain  two  years  longer  undisturbed  before  being 
transplanted  to  the  site  where  they  are  to  remain  permanently. 

Three  years  after  this  final  transplantation  they  produce,  ordinarily,  their  first 
fruit ;  thus  it  will  bo  seen  that  young  nursery  plants  produced  from  the  seed 
should  be  grafted  five  years  before  the  time  at  which  they  produce  fruit 
Calculating  from  these  facts,  a  young  tree  produces  fnrit  in  14  or  15  years  from 
the  time  that  the  seed  sprouts  up.  A  promising  young  tree  carefully  cultivated 
will  produce  during  its  first  year  from  20  to  25  oranges. 

It  must  be  borne  in  mind  that,  in  all  the  various  operations  just  described,  the 
earth  must  always  be  well  spaded  and  hoed  previous  to  transplantation,  and  must 
be  kept  so  to  facilitate  the  spreading  of  the  young  and  tender  roots.  The  quality 
of  the  soil  and  the  care  which  is  bestowed  upon  the  young  plant  will  retard  or 
abridge  more  or  less  the  period  at  which  the  tree  bears  its  first  fruit.  Of  course 
this  method  of  propagating  from  the  seed,  can  be  rendered  less  tedious  by  trans- 
planting young  wild  trees,  which  will  be  found  ready  to  the  hand  in  the  various 
stages  of  growth,  and  grafting  the  sweet  fruit-bearing  tree  upon  them. 

When  a  considerable  number  of  young  trees  are  to  be  planted  permanently, 
or  a  plantation  to  be  laid  out,  there  are  several  methods  of  planting.  But  no 
matter  what  the  distances  may  be  which  are  fixed  upon  to  be  left  between  the 
plants,  they  should  be  adhered  to  with  mathematical  regularity.  One  method 
is  to  plant  two  orange  trees  and  two  citron  trees  at  regular  distances,  forming  a 
square,  and  m  the  centre  of  this  square  to  place  an  olive  tree  or  a  nut  tree,  or 
any  other  fruit-bearing  tree  whose  presence  will  not  interfere  with  the  culture  of 
the  acid  fruits. 

The  Italians  call  this  planting  colquarlro.  In  this  case  16  feet  and  3  inches 
are  left  between  the  trees.    But  \l  it  is  not  desired  to  plant  a  tree  in  the  centre  of 
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the  square,  about  13  feet  distance  from  tree  to  tree  will  be  sufficient.    The  fol- 
lowing diagrams  may  give  a  slight  idea  of  these  two  methods : 
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The  best  method  is  to  leave  the  centre  vacant  so  as  not  to  crowd  the  trees  when 
full  grown :  but  if  preferred  for  the  purpose  of  economizing  space  it  is  best  to 
plant  a  fifth  tree  in  the  centre  of  the  square ;  in  preference  let  it  be  an  orange 
tree  ot  citron  tree,  as  it  is  not  best  to  mix  other  trees  with  those  bearing  acid 
fruits.  > 

When  the  young  tree  has  borne  fruit  for  six  years  it  is  considered  full  grown. 
The  Sorrentines  have  a  sort  of  basket  which  is  used  as  a  measure  for  the  fruit* 
This  is  called  the  colletta,  which  will  hold  about  100  oranges  or  citrons.  This 
is  used  in  gathering  the  fruit.  When  the  fruit  of  one  tree  fills  the  basket  that 
tree  is  considered  full  grown.  From  that  time  the  yield  continually  increases 
until  the  tree  gives  10  baskets  full;  that  is  to  say,  1,000  oranges  when  it  is  con- 
sidered at  the  height  of  its  fruit-bearing  capacity.  This  usually  occurs  about 
the  twenty -fifth  year  of  its  age,  counting  always  from  the  seed. 

The  trees,  however^  do  not  bear  uniformly  the  same  quantity  of  fruit  every 
year.  For  this  season  the  harvest  is  considered  complete  only  every  two  years; 
and  note  should  be  taken  of  those  years  when  the  tree  is  resting,  especially  the 
year  after  a  very  full  harvest,  when  the  tree  will  yield  but  little  fruit  compara- 
tively. An  orange  tree  in  its  natural  or  wild  state,  before  being  subjected  to 
cultivation  and  grafting,  is  called  in  Italian  "  cedrangolo."  I  will  make  use  of 
the  word  hereafter  in  speaking  of  such  trees,  as  we  have  no  single  word  in  the 
English  language  which  will  so  conveniently  designate  the  species  meant. 

An  orange  tree  which  is  the  product  of  the  seed  of  the  cedrangolo,  and  which 
has  been  grafted,  is  very  long-hved,  and  has  the  advantage  in  this  respect  over 
every  other  species,  being  stronger,  more  vigorous  and  better  able  to  resist  all 
accidents  of  temperature.  One  may  calculate  on  60  or  70  years  as  the  limit  of 
its  fruit-bearing  capacity,  in  proportion  to  the  vigor  and  natural  superiority  of  the 
plant,  always  bearing  in  mind  the  possibility  of  some  unusual  cold  or  freezing 
spell  which  may  impair  the  vitality  of  the  tree.  These  possibilities  excepted, 
the  preceding  figures  give  the  correct  limit  of  the  period  during  which  the  tree 
bears  fruit. 

An  orange  tree,  therefore,  under  the  best  method  of  cultivation  and  favorable 
circumstances,  will  flourish  for  75  or  85  years  from  the  time  of  the  planting  of  the 
seed ;  after  that  it  may  be  considered  as  a  cumberer  of  the  grouncL  But  its  use- 
fulness even  then  is  not  at  an  end.  The  wood  of  the  orange  tree  is  much  prized 
by  the  workers  in  inlaid  woods  in  Sorrento  for  its  beauty,  durability,  and  peculiar 
fragrance,  and  always  brings  a  fair  price.  The  most  beautiful  articles  are  made 
from  it.     Its  hardness  renders  it  susceptible  of  high  polish  and  elaborate  carving. 

The  tree  which  is  produced  by  the  operation  called  "  teste,"  before  referred 
to,  is  much  shorter-lived,  being  much  less  hardy.  After  30  years  it  begins  to 
jrrow  old,  and  is  considered  as  having  passed  its  prime,  while  on  the  contrary 
the  tree  produced  from  the  seed  of  the  cedrangolo  resists  more  successfully  all 
the  variations  of  temperature,  and  even  great  negligence  in  its  culture. 

Orange  and  citron  plantations  must  be  thoroughly  dug  over  twice  a  year.    The 
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best  times  for  this  operation  are  just  before  the  commencement  of  the  rainy  seasons 
in  the  spring  and  the  fall.  A  kind  of  circular  ditch,  or  pit,  is  left  at  the  foot  of  the 
tree,  in  which  the  manure  is  deposited,  and  which  serves  for  receiving  the  rain 
and  facilitating  its  passage  to  the  roots  of  the  tree,  while  at  the  same  time  it  car- 
ries along  with  it  the  nutriment  contained  in  the  layer  of  manure  through  which 
it  percolates  to  reach  the  roots.  These  holes  around  the  trees  are  called,  in  the 
Sorrontine  idiom,  "  scalzatine,"  and  it  is  both  useful  and  important  to  make  them 
about  the  trees  frequently  at  other  seasons  of  the  year,  especially  when,  after  a 
long  drought,  rainj  is  expected.  In  regard  to  pruning,  it  should  be  known  that 
trees  bearing  acid  fruits,  especially  the  orange  and  citron,  cannot  be  pruned  like 
other  fruit-bearing  trees.  Those  branches  alone  which  are  sterile  and  give  no 
promise  of  fruit,  after  a  fair  trial,  should  be  lopped  off.  This  is  done  to  concen- 
trate and  increase  tie  vigor  of  the  tree,  but  requires  much  prudence  and  discrim- 
ination. 

The  orange  tree  bears  fruit  only  once  a  year.  It  flowers  in  the  month  of  May. 
Six  months  are  required  to  ripen  the  fruit,  at  the  very  least;  but  to  mature  it 
thoroughly  before  gathering,  the  fruit  hangs  on  the  boughs  until  December.  In 
climates  where  the  temperature  of  late  autumn  and  early  winter  might  be  severe 
enough  to  injure  the  fruit,  i^can  be  gathered  in  September,  as  it  will  ripen  after 
gathering.  This  is  the  rule  in  Sorrento,  where  a  considerable  trade  is  carried 
on  in  exporting  oranges  and  citrons,  in  sailing-vessels  to  America. 

The  fruit  is  gathered  in  September  while  yet  green,  and  being  wrapped  sep- 
arately in  very  light  paper,  is  carefully  packed  in  wooden  cases  and  shipped 
upon  a  voyage  whioh  lasts  several  weeks ;  and  on  reaching  their  destinations  they 
are  found  fresh,  sweet,  and  quite  ripe.  This  does  them  no  harm,  but,  in  fact, 
improves  their  flavor  j  as  an  orange  plucked  before  quite  ripe  and  kept  for  some 
time  is  superior  to  one  just  from  the  tree*.  The  latter  has  &  crude  and  acid  taste, 
which  is  lost  by  keeping.  The  distinguishing  quality  of  the  oranges  of  Sorrento  is 
that,  from  the  peculiarity  of  the  soil,  they  contain  more  spirit  and  flavor  and  a 
stronger  essence  than  those  of  Spain,  Sicily,  Calabria,  or  even  of  the  neighbor- 
ing province  of  Salerno ;  this  peculiar  quality  renders  them  more  suitable  for 
packing  for  long  voyages.  A  fruit  which  is  perfect  in  taste,  when  taken  from 
the  bough,  is  almost  sure  to  have  lost  its  flavor,  and  to  have  become  insipid 
after  having  been  kept  for  a  time.  But  the  oranges  of  Sorrento  are  the  reverse 
of  this. 

Only  one  species  of  orange  is  recognized  as  being  cultivated  in  Sorrento. 
There  is  the  blood  orange,  as  it  is  called,  whioh,  on  being  cut  open,  is  found 
perfectly  sanguine  in  fcue :  but  this  is  not  considered  as  a  different  species,  and 
is  identical  in  taste  with  the  ordinary  orange  of  Sorrento,  which  attains  a  great 
size,  and  grows  thriftily.  The  skin  is  very  thick  on  being  first  gathered,  but 
becomes  thinner  with  keeping. 

The  Mandarin,  that  little  beauty,  with  its  delicate  and  fragrant  rind  and 
delicious  flavor,  does  not  succeed  well  in  Italy,  nor  anywhere  outside  of  Sicily, 
and  is  only  cultivated  as  a  fancy  fruit  in  Sorrento,  by  some  growers  who  can 
afford  the  time  and  care  necessary ;  as  the  tree  which  produces  it  is  most  delicate 
and  sensitive,  and  aj>eculiar  soil  is  needed  to  bring  the  fruit  to  perfection. 

In  the  island  of  Ischia,  the  Mandarin  has  been  found  to  succeed  better  than 
anywhere  else  in  the  Italian  provinces.  In  other  places  its  flavor  is  degen- 
erated. The  difference  in  the  fineness  of  texture  of  the  rind,  and  in  the  size  and 
flavor,  is  so  great  as  to  render  it  difficult  to  believe  that  they  belong  to  the  same 
species. 

Neither  the  climate  nor  the  soil  of  Sorrento  is  favorable  to  the  Mandarin, 
which  requires  a  particular  sort  of  culture ;  and,  wherever  a  plantation  of  Man- 
darins is  found  there,  it  is  necessary  to  cover  the  trees  with  mats  in  the  winter 
time  and  otherwise  protect  them  from  the  cold.    They  also  require  a  very  light 
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manure,  different  from  that  used  for  the  common  trees,  which  most  be  frequently 
and  carefully  employed. 

There  is  one  interesting  operation  in  connection  with  the  cultivation  of  the 
orange  tree,  which  I  have  now  a  good  opportunity  of  mentioning.  This  is  the 
grafting  of  the  citron  upon  the  orange,  or  rather  the  combination  of  the  two 
fruits  upon  one  tree.  This  is  not  profitable  in  a  practical  Doint  of  view,  and  is 
solely  a  matter  of  fancy  for  the  sake  of  the  novelty  of  having  the  two  kinds  of 
fruit  upon  one  tree.  I  was  sorely  perplexed  when  I  first  saw  oranges  and  cit- 
v  rons  both  growing  thickly  upon  one  tree.  It  fe  identical  with  the  operation 
called  "  teste/7  before  mentioned :  a  young  branch  of  the  citron  tree  is  coupled 
with  the  young  branch  of  an  orange  tree,  both  freshly  cut  and  united  in  such 
a  manner  that  the  sap  of  the  two  will  commingle.  All  that  has  been  said  in 
regard  to  the  cultivation  of  the  orange  tree  applies  strictly  to  the  cultivation  of 
the  citron. 

There  is  this  difference  between  the  two  fruits^— the  tree  which  produces  the 
orange  is  more  delicate  than  that  which  produces*  the  citron,  But  the  fruit  of 
the  citron  tree  is  more  delicate  than  that  of  the  orange  tree.  Take  for  illustra- 
tion an  orange  tree  and  a  citron  tree,  laden  with  fruit  during  the  winter  time. 
At  the  very  slightest  frost  the  fruit  of  the  citron  will  suffer,  and  lose  its  juice, 
but  the  tree  yvhich  bears  it  will  more  successfully  resist  the  cold,  while,  on  the 
contrary,  the  cold  will  not  much  injure  the  orange  fruit,  but  will  prove  dangerous 
to  the  tree. 

To  understand  why  the  fruit  of  the  citron  is  found  hanging  on  the  boughs  at 
the  commencement  of  cold  weather,  thus  running  so  many  risks,  it  is  necessary 
to  know  that  the  citron  bears  fruit  twice  in  the  year ;  and  for  this  reason  its  cul- 
tivation is  often  preferred  to  that  of  the  orange.  It  flowers  with  the  orange ' 
tree,  in  May,  and  again,  but  not  so  plentifully,  in  the  autumn.  The  fruit  can  be 
plucked  and  used  at  any  time  after  it  has  attained  a  reasonable  size,  although  it 
may  be  still  green.  As  a  convenience  it  is  gathered  at  the  same  time  with  the 
orange  yield  in  September,  for  exportation.  Another  but  lighter  crop  is  gath- 
ered in  the  early  winter. 

There  are  three  varieties  of  the  citron  cultivated  in  Sorrento.  One  of  these  is 
called  in  Italian  "  Lustrato,"  and  is  preferred  to  the  others ;  then,  there  is  the 
ordinary  or  common  variety ;  and  a  third,  which  is  very  small  and  always  green, 
and  of  a  very  peculiar  and  pungent  flavor,  quite  different  from  the  others. 
The  culture  of  this  last  variety  is  on  the  decrease  in  Italy,  and  in  a  short  time 
will  most  certainly  be  altogether  abandoned.  The  Lustrato  is  of  a  larger 
size  than  the  ordinary  citron.  Indeed,  it  is  frequently  enormous,  and,  on  this 
account,  as  well  as  for  its  handsome  rind,  and  its  property  of  preserving  its 
flavor  for  a  great  length  of  time,  it  is  preferred  for  exportation  to  America  and 
other  distant  countries.  It  is  from  trees  that  produce  the  Lustrato  that  are 
obtained  those  enormous  citrons,  as  large  as  a  small  melon,  which  are  gathered 
in  Italy  at  Easter,  and  as  presents  seem  to  have  about  the  same  significance  as 
Easter-eggs,  a  custom  anciently  in  use  *  among  us.  Comparatively  few  of 
these  are  produced.  They  are  obtained  by  gathering,  while  yet  green,  all 
the  citrons  from  a  tree,  with  the  exception  of  a  few  which  are  left  to  hang ;  and 
which,  by  absorbing  all  the  fruit-producing  nutriment  of  the  tree,  obtain  an 
enormous  growth,  and  are  so  heavy  that  they  must  be  propped  up  to  prevent 
them  from  breaking  the  boughs  to  which  they  are  attached. 

The  ordinary  citron  is  cultivated  for  consumption  in  Naples,  and  for  exportation 
to  France  and  other  adjacent  countries.  For  this  purpose  it  is  gathered  and 
shipped  during  the  summer  time,  and  during  the  hot  weather  the  demand  for  it  is 
so  great  that  from  $12  to  $15  per  thousand  are  often  given.  It  is  not  so  suitable 
for  long  voyages  as  the  Lustrato. 

The  different  varieties  are  produced  by  grafting  and  the  operation  called  "teste." 
But  the  trees  will  not  again  bear  fruit  for  two  years  after  the  operation  is  per- 
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formed.  The  grafting  can  also  be  performed  on  the  youngtrees,  which  aie  still  - 
tender,  and  any  variety  of  citron  may  be  thus  produced.  This  last  method  is  to 
be  preferred  as  being  more  expeditious.  Great  quantities  of  fruit  are  shipped 
yearly  to  America  from  Sorrento  by  established  houses  which  make  this  exporta- 
tion a  specialty  j  but  so  far,  it  has  been  impossible  to  obtain  any  definite  report 
as  to  the  precise  value  of  these  exports. 

Orange-flower  water  is  not  manufactured  here,  the  plantations  not  being  exten- 
sive enough  to  make  this  species  of  industry  profitable.  It  is,  therefore,  monop- 
olized by  Calabria  and  Sicily*  But  of  late  years  a  considerable  manufacture  of 
the  essence,  which  is  extracted  from  the  leaves  of  the  "  cedrangolo,"  has  been 
commenced,  and  t$e  trade  carried  on  in  Sorrento.  This  is  a  medical  prepara- 
tion, and  has  all  the  soothing  qualities  of  an  opiate  without  any  of  its  subse- 
quent effects,  and  is  most  agreeable  to  smell  and  taste. 

From  the  rind  of  the  cedrangole  is  also  made  a  kind  of  marmelade  or  confiture, 
which  is  largely  in  demand  and  sells  at  a  very  high  price,  being  in  great  repute 
as  a  stomachic  and  a  promoter  of  prompt  digestion. 

Bees  should  always  be  kept  where  there  ore  orange  plantations.  If  maintained 
on  a  large  scale  great  profits  may  be  obtained,  as  the  very  best  honey  is  made 
from  the  flowers  of  the  citron  and  the  orange,  which  are  the  same  in  shape,  size, 
color,  and  odor.  All  the  honey  made  in  Sorrento  smells  and  tastes  of  the  ravish- 
ing perfume  of  the  orange-flowers,  and  it  has  become  classical  as  the  best  that  is 
produced,  analogous  to  the  honey  of  Hymettus. 

And  now  to  make  a  summary  of  what  has  been  said,  we  have  seen  that  there 
is  no  part  of  the  orange  tree  or  the  citron  tree  which  does  not  yield  its  share  of 
profits.  The  fruit,  the  flower,  the  leaf,  and  finally  the  wood  of  the  worn-out 
tree  itself  are  all  items  of  profit  to  the  planter:  and,  in  connection  with  their 
culture,  can  be  carried  on  another  industry  equally  as  profitable,  which  requires 
but  a  small  outlay,  and  is  dependent  only  on  the  maintenance  of  the  bees  and 
the  blooming  of  the  orange-flowers.  The  outlay,  the  time,  and  the  labor  involved 
in  the  cultivation  of  acid  fruits  are  very  much  less,  comparatively,  than  that 
involved  by  other  branches  of  agriculture  peculiar  to  mild  climates.  It  .is  not 
to  the  point  to  say  that  we  have  already  in  the  southern  States  vast  groves  of 
these  fruits  which  grow  and  ripen  with  little  or  no  culture.  The  point  is  to  bring 
the  culture  of  them  to  perfection,  to  make  it  a  specialty,  ana  thus,  in  some 
measure  make  up  for  the  temporary  loss  of  some  important  staples  for  which  a 
peculiar  kind  of  labor  seems  to  be  required,  and  laborers  also  of  peculiar  quali- 
fications ;  while  for  the  culture  of  orange  plantations  no  skilled  hands  are  required, 
except  for  the  operation  of  grafting,  and  fewer  laborers  needed. 

The  improvement  and  cultivation  of  our  country  to  the*  utmost  of  all  its  great 
agricultural  capabilities  will  form  one  of  its  most  powerful  bulwarks  against 
national  poverty  and  abject  dependence  upon  foreign  nations. 


AMERICAN  WINE  AND  WINE-MAKING. 


By  George  Hcsmavn,  Herman*,  Missouri. 


No  other  branch  of  agriculture  or  horticulture  has  of  late  attracted  so  much 
attention  as  the  subject  of  grape  growing.  Almost  innumerable  varieties  have 
sprung  up  and  been  disseminated,  each  claiming  some  superior  merit  over  all  its 
predecessors,  until  the  public  mind  has  become  bewildered,  and  those  who  wish  to 
enter  into  the  delightful  occupation  of  grape  growing  are  at  a  loss  what  to  plant 
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Difficult  as  the  task  may  be  to  choose  from  among  the  many,  yet  the  choice  will 
become  comparatively  easy  if  a  few  points  are  duly  considered;  and  I  will  try 
to  elucidate  them  in  a  few  remarks,  afterwards  giving  my  views  about  American 
wines,  and  how  they  should  be  made,  summing  up  with  a  description  of  some  of 
the  most  prominent  varieties  and  their  value  for  wine. 

Let  me  here  remark  that  it  is  with  a  great  deal  of  hesitation  I  undertake  the 
task  of  writing,  at  this  early  phase  of  our  development  of  this  great  branch  of 
industry,  what  must  be  at  best  but  local  experience.  I  do  not  claim  infallibility, 
and  am  fully  aware  that  many  of  my  remarks  will  be  severely,  and  perhaps 
justly,  criticized;  but  I  may  claim  that  I  have  given  the  subject  close  attention 
for  the  last  sixteen  years,  have  labored  hard  and  earnestly,  experimented  a  great 
deal,  and  it  is  experience,  the  results  of  these  experiments,  which  I  give  here,  not 
mere  surmises  formed  under  the  hasty  impressions  of  casual  observations. 

The  starting  points  from  which  we  should  look  for  all  the  results  to  be  attained, 
may  be  summed  up  as  follows : 

1.  Grape-growing,  especially  with  a  view  to  wine-making,  is  a  purely  local 
question,  and  only  such  varieties  should  be  chosen  for  a  certain  locality  as  will 
attain  their  greatest  perfection  there,  and  are  as  free  from  disease  in  the  locality 
as  can  reasonably  bo  expected. 

2.  A  grape,  to  make  the  best  wine  the  variety  is  capable  of  making,  must  be 
perfectly  ripe,  not  merely  colored,  for  only  when  fully  ripe  does  it  attain  that 
delicacy  of  flavor,  which  will  always  distinguish  the  product  of  a  good  locality 
from  that  of  an  inferior  one. 

3.  The  time  will  come,  in  this  country  as  it  has  long  since  in  Europe,  when 
the  difference  in  quality  of  native  wines  will  be  folly  appreciated,  and  when  those 
who  produce  the  best  will  get  four  times  the  price  for  it  which  others  will  realize 
for  an  inferior  article. 

4.  No  careless  man  need  attempt  the  business,  for  he  will  surely  fail.  To 
make  a  really  good  wine  and  to  take  care  of  it  properly  after  it  is  made  requires 
great  industry,  extreme  cleanliness,  careful  and  incessant  watching,  and  a  critical 
taste,  which  will  enable  the  operator  to  judge  of  the  quality  of  the  material  he 
has  to  work  upon,  and  the  exact  time  when  it  should  be  racked,  handled,  and 
bottled.  Now  let  us  look  at  these  several  points  a  little  closer.  First,  in  regard 
to  locality  for  each  grape.  A  recent  visit  to  the  east,  on  which  I  tasted  many 
samples  of  wine  made  there,  has  forced  the  conclusion  upon  me  that  it  is  entirely 
useless  for  them  to  try  to  make  a  first  class  Catawba,  such  as  we  can  make  here. 
And  why  is  this  so?  The  reasons  are  apparent.  The  Catawba,  although  it 
may  color  in  Pleasant  Valley,  Crooked  Lake,  or  Northeast,  does  not  get  per- 
fectly ripe. 

Its  acid  centre  does  not  dissolve,  H  does  not  develop  the  delicacy  of  aroma 
which  the  perfectly  ripe  Catawba  possesses,  and  consequently  the  wines  are  add, 
harsh,  and  have  but  little  flavor.  The  same  holds  good  in  regard  to  the  Con- 
cord. The  latter  colors  with  us  the  beginning  of  August,  and  yet  we  do  not 
attempt  to  make  wines  from  it  until  the  latter  part  of  September.  The  Catawba 
colors  here  about  the  middle  of  August,  but  those  who  intend  to  make  a  really 
good  wine  do  not  gather  their  Catawba  grapes  until  the  10th  of  October.  The 
longer  a  grape  hangs  on  the  vine  the  more  its  watery  substance  evaporates,  the 
acid  diminishes,  and  the  sugar  increases.  Therefore  it  is  that  all  Catawba  wine 
made  at  the  east  has  an  unripe  taste  and  but  little  flavor.  They  should,  for 
wine,  confine  themselves  to  such  early  ripening  varieties  as  the  Delaware,  Creve- 
ling,  and  Rogers  No.  3.  Of  these  I  am  sore  they  could  make  good  wine  instead 
of  the  miserable  apology  for  Catawba,  Isabella,  and  Clinton,  with  which  they 
now  flood  the  market,  and  which  requires  a  large  fond  of  local  patriotism  to  assist 
in  its  consumption. 

Not  even  the  Clinton,  although  it  colors  early,  will  make  a  good  wine  unices 
allowed  to  hang  late,  as  it  requires  a  longer  season  to  ripen  than  they  have  in  the 
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section  named.  It  is  a  well-known  and  established  fact  in  Europe  that  the  tem- 
perate zones  will  produce  the  highest  flavored  wines.  Neither  tie  north  nor  the 
south  will  furnish  them ;  although  the  latter  will  produce  wines  of  good  body, 
(for  instance,  Sherry,  Port,  the  different  Italian  wines,  &c.,)  they  lack  that  deli- 
cate fragrance,  that  exquisite  bouquet,  which  has  made  the  flue  German  and 
French  wines  the  universal  favorites  of  the  civilized  world. 

And  in  this  country  the  same  rule  seems  to  apply ;  for  among  a  great  many 
California  wines  tasted  I  have  not  found  one  which  was  of  really  fine  flavor; 
although  in  one  or  two  instances  they  were  of  very  fair  quality.  The  hot 
and  and  climates  'of  California  and  Mexico  do  not  seem  to  develop  the  bouquet 
requisite  in  a  first-class  wine ;  and  although  they  may  make  a  great  quantity,  in 
quality  they  will  not  be  able  to  compete  with  the  west.  a  Westward  the  star 
of  empire  takes  its  way,"  and  Missouri,  Illinois,  Arkansas,  and  perhaps  parts  of 
Indiana  and  Ohio,  will  produce  the  wines  which  alone  are  destined  to  be  the 
pride  and  boast  of  this  nation. 

Already  have  our  Norton's  Virginia,  Cynthiana  and  Herbemont  become  famous ; 
and  in  a  few  years  we  may  boldly  throw  down  the  glove  to  Johannisberg,  Stein- 
berg, Chambertin,  and  Chateau  Queen,  and  challenge  them  to  produce  better 
wines  than  out  cellars  will  furnish. 

Therefore  the  grape-grower  should  only  select  such  varieties,  with  a  view  to 
wine-making,  as  will  fully  ripen  in  his  locality ;  but  they  should  also  be  per- 
fectly healthy,  free  from  disease  in  any  form.  Not  only  does  the  fruit  from  a 
healthy  vine  make  a  better  wine,  but  it  also  makes  a  great  deal  more ;  and  only 
when  the  wine-maker  can  count  upon  a  sure  return  every  year  will  his  vineyard 
and  cellar  warrant  all  the  outlay  of  capital,  labor,  skill,  and  nerve  which  are 
required  to  make  him  successful.  A  grape  maybe  ever  so  good,  make  an  excel- 
lent wine,  and  yet  it  will  never  become  popular,,  nor  be  extensively  planted 
unless  it  is  also  healthy.  Only  from  healthy  varieties,  those  which  yield  a  cer- 
tain return  every  year,  can  we  make  wine  so  cheap  that  it  will  become  the  bev- 
erage of  the  masses.  If  we  can  count  upon  1,000  gallons  to  the  acre  per  year, 
we  can  afford  to  sell  that  wine  much  better  at  50  to  75  cents  per  gallon  than  we 
can  sell  wine  of  a  variety  which  yields  but  250  gallons  at  $1  50.  The  labor 
is  nearly  the  same  and  the  capital  it  yields  is  larger. 

We  want  wines,  good  wines,  for  the  laboring  classes  at  low  figures,  and  of 
these  wo  should  grow  the  greatest  bulk. 

We  also  want  choice  wines  for  the  fastidious  in  taste,  those  who  are  able  and 
willing  to  pay  a  high  price  for  a  luxury ;  but  the  choicest  wines  will  always  be 
restricted  to  certain  and  limited  localities.  Both  objects  can  easily  be  attained ; 
but  every  one  who  strives  after  the  utmost  perfection  will  have  to  experiment  a 

S'eat  deal,  and  he  need  not  think  that  his  experiment^  will  all  be  successful, 
nly  by  long  practice  can  he  acquire  the  critical  taste  and  nice  judgment  requi- 
site to  make  the  best  of  the  material  he  has  to  work  with. 

Wine-making  is  an  art,  and  is  not  acquired  in  a  single  season.  Grapes  have 
different  qualities,  and  require  different  treatment  to  eonvert  them  into  the  best 
wine  they  are  capable  of  making.  After  these  few  preliminary  remarks  we  will 
look  at  the  operation  itself. 

GATHERING  THE  GRAPES. 

As  already  remarked,  the  grapes  should  be  thoroughly  ripe.  The  best  indi- 
cations of  ripeness  are :  the  stem  becomes  brown  and  woody,  and  begins  to  shrivel ; 
the  berry  begins  to  shrivel  around  the  stem,  the  skin  becomes  thin  and  trans- 
parent, and  the  juice  becomes  very  sweet,  sticking  to  the  fingers  like  honey  or 
molasses  after  handling  the  grapes  for  some  time.  If  any  bunches  are  backward 
in  ripening,  as  is  often  the  case,  the  ripest  are  gathered  first  and  those  that  are 
not  fully  ripe  remain  on  the  vines.  They  wiU  ripen  much  quicker  after  the 
ripest  have  been  gathered. 
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The  stems  should  be  cat  as  close  to  the  bunch  as  possible,  as  they  contain  a 
great  deal  of  astringenoy,  which  is  apt  to  make  the  wine  rough.  All  unripe, 
rotten,  and  deficient  berries  are  carefully  picked  out,  and  none  remain  on  the 
bunch  but  those  which  are  perfectly  ripe.  Generally  the  gatherer  carries  two 
pails,  and  the  unripe  berries  are  thrown  into  one  for  a  wine  of  inferior  quality. 
Space  will  not  permit  me  to  describe  all  the  implements  used  in  wine-making. 
Those  wishing  further  information  about  them  are  referred  to  my  book,  "  Grapes 
and  Wine,"  where  they  will  find  them  described.  I  will  simply  name  them 
here :  Pails  for  gathering  the  grapes;  wooden  vats  for  carrying  them  out  of  the 
vineyard,  either  to  the  wagon,  or  to  the  press  direct ;  the  grape-mill,  with  either 
wooden  or  stone  rollers  to  mash  the  berries ;  fermenting  tubs  or  vats  to  receive 
them  after  mashing ;  the  press  casks  of  various  sizes;  and  a  good  cellar,  divided 
into  two  compartments — the  fermenting  cellar,  which  should  not  be  too  cool,  to 
facilitate  fermentation;  and  the  cellar  for  ripening  and  keeping  the  wine,  which 
should  have  an  even  temperature  of  about  45°  in  summer  and  winter. 

The  temperature  of  the  fermenting  cellar  may  be,  at  the  time  of  wine-making, 
about  60°.  To  make  white  or  light-colored  wines,  of  delicate  flavor  and  smooth- 
ness, the  grapes  should  be  mashed  and  pressed  as  soon  as  gathered.  The 
Catawba,  Herbemont,  and  Rogers's  Hybrid  No.  1,  especially  require  this 
treatment. 

The  skin  of  the  Catawba  contains  a  great  deal  of  tannin,  as  do  the  stems,  and 
the  most  delicate  Catawba  and  Herbemont  wine  is  made  by  pressing  the  grapes 
without  mashing,  and  keeping  the  run  separate  from  the  after  first  pressing.  In 
this  way  a  white  wine  can  be  made  of  the  Concord,  but  whether  this  is  an  improve- 
ment is  still  a  mooted  question.  I  think  not ;  the  wine  made  by  this  method  of 
the  Concord  is  to  my  taste  insipid,  and  the  Concord  is  evidently  a  grape  for  red 
wine,  a  wine  somewhat  resembling  claret,  with  less  astringencv,  and  lacks 
character  if  treated  in  the  above  manner,  although  it  should  not  be  allowed  to 
ferment  in  the  husks  longer  than  24  hours,  as  its  flavor  will  become  too  fiery  and 
the  wine  too  harsh. 

It  is  here  where  the  question  may  most  properly  be  asked :  Shall  the  must  be 
left  as  nature  gave  it,  or  shall  sugar  and  water  be  added  9  This  question  has  of  late 
called  forth  a  good  deal  of  discussion ;  one  party  claiming  that  nature  makes  the 
wine,  and  the  juice  of  the  grape  should  be  left  just  as  nature  gives  it,  without 
any  manipulation-  or  addition  whatever.  The  other,  that  nature  furnishes  the 
raw  material,  but  that  wine  is  an  artificial  product,  which  requires  all  the  skill 
(guided  by  reason)  of  which  the  maker  is  capable. 

The  latter  is  evidently  the  most  reasonable  view.  My  ideas  about  this  ques- 
tion may  be  given  in  a  very  few  words.  If  nature  furnishes  me  in  the  grapes 
which  I  intend  to  make  into  wine,  a  juice  which  contains  everything  to  make 
first-class  wine,  in  the  right  proportions,  \  shall  leave  it  so  on  the  principle,  "let 
well  enough  alone;"  but  if  I  think  there  are  deficiencies  which  can  be  supplied  by 
adding  to  that  which  is  already  in  the  must,  but  not  in  sufficient  quantity,  I  shall 
do  so,  as  my  reason  was  given*  me  by  an  All-wise  Creator  for  the  purpose  of 
using  it  to  the  best  advantage.  All  grape  juice  contains  in  larger  or  smaller 
proportions,  sugar,  water,  free  acids,  tannin,  gummy  and  numerous  substances, 
coloring  matter,  and  fragrant  or  flavoring  substances.  A  good  wine  should  con- 
tain all  these  ingredients  in  due  proportions.  The  saccharometer  will  show  me  the 
amount  of  sugar  contained  in  the  must;  the  acidimeter  the  amount  of  acid  it  con- 
tains. If  I  find  that  the  must  does  not  contain  sugar  enough,  and  an  excess  of  acid, 
what  can  be  more  natural  than  to  add  the  sugar,,  and  to  dilute  the  acid  by  adding 
water  J  Both  are  ingredients  of  the  grape ;  where,  then,  can  be  the  harm  of  adding 
them,  until  the  proportion  is  attained  J  But  this  is  not  all.  Many  Of  our  native 
grapes  contain  an  excess  of  aroma  as  well  as  an  excess  of  acid.  If,  by  a  proper 
manipulation,  this  also  can  be  toned  down,  so  as  to  bo  pleasant  instead  of  offen- 
sive, it  is  an  improvement,  not  an  adulteration,  and  such  a  wine  is  certainly  just 
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as  pure  and  more  wholesome  than  the  pure  juice  of  the  grape,  with  its  excess.of 
acid,  tannin,  and  aroma,  would  have  been. 

In  short,  in  all  the  manipulations  daring  the  process  of  wine-making,  the 
operator  most  have  an  ideal  standard  in  view,  the  utmost  perfection  which  can 
be  attained  from  the  variety  he  has  to  deal  with,  and  must  try  to  bring  his  must 
up  to  that  standard. 

The  process  of  adding  sugar  and  water  to  deficient  must  is  called  Gallizing, 
after  its  most  successful  and  strenuous  advocate,  Dr.  Gall,  and  extracts  from  his 
works  have  already  been  given  in  former  volumes  of  these  reports,  to  which  I 
would  refer  the  reader  for  much  useful  information.        * 

But  there  is  a  method  still  of  using  the  husks  of  the  grapes  after  the  first 
gentle  pressing  to  much  greater  advantage  than  can  be  done  by  distilling,  which 
is  called,  after  its  inventor,  Chaptal,  Chaptalizing. 

It  has  been  the  custom  in  France,  after  pressing  the  grapes  as  dry  as  they  can 
be  pressed,  to  give  the  husks  to  the  servants  and  laborers,  who  would  add  water, 
let  it  ferment  a  few  days,  and  thus  make  an  inferior  wine  which  they  used  as  a 
common  drink.  Mr.  Chaptal  investigated  the  matter  closely,  experimented,  and 
found  that  by  pressing  for  the  first  time  only  two  of  the  wine-making  ingredients 
were  exhausted,  namely,  sugar  and  water,  and  that  the  husks  contained  still  an 
abundance  of  acidity,  tannin  and  flavoring — in  short  all  the  ingredients  to  make 
wine  except  sugar  and  water.  This  once  established,  what  could  be  more  natural 
than  to  add  these  and  make,  so  to  say,  another  edition?  The  experiment  was 
tried  and  succeeded  beyond  expectation.  Mr.  Chaptal  even  contends  that  it  can 
be  repeated  several  times,  and  that  even  the  third  repetition  will  make  a  drinkable 
wine,  one  in  quality  very  tittle  behind  the  first. 

If  we  apply  the  practice  to  American  wine-making  we  find  the  result  very 
gratifying.  Our  native  grapes  are  nearly  all  so  abundantly  supplied  with  flavor 
and  tannin,  tnat  the  Chaptalized  wine  is  very  little,  if  any,  inferior  to  the  first 
pressing.  Of  course  there  is  in  this,  as  in  everything  connected  with  wine-making, 
a  wide  difference  in  varieties.  But  there  is  a  limit  to  everything,  and  I  would 
certainly  not  indorse  third,  fourth  or  fifth  editions ;  but  ii,  after  pressing  and 
perhaps  properly  Qallizing,  the  wine-maker  finds  that  the  husks  still  contain  an 
abundance  of  wine-making  ingredients,  and  that  only  sugar  and  water  have  been 
exhausted,  I  can  see  no  reasonable  objection  to  making  another  edition,  especially 
when  it  is  kept  separate  from  the  first. 

I  have  done  so  repeatedly ;  have  even  made  three  different  classes — pure  grape 
juice,  such  as  was  GaTlized  by  adding  one-third  water  and  sugar,  and  another 
which  was  only  sugar  and  water  fermented  on  the  husks.  1  have  placed  the 
three  wines  before  good  judges,  told  them  of  the  difference  in  the  making,  and 
asked  them  to  pick  out  the  pure  juice.  In  nearly  every  instance  were  they 
unable  to  do  it;  but  the  majority  agreed  that  the  GaJlized  wine  was  the  best,  the 
Chaptalized  next  best,  and  the  pure  juice,  although  good  wine,  not  as  agreeable 
as  either  of  them.  This  was  Concord,  and  of  course  we  must  modify  the  treat- 
ment according  to  the  variety  and  the  season  we  have  to  deal  with. 

And  above  all,  let  us  be  strictly  honest  in  this  matter.  Let  the  purchaser 
know  what  he  is  buying  if  he  desires  it,  and  let  the  best  wine  according  to  his 
taste  bring  the  best  price. 

As  before  remarked,  in  no  case  do  I  add  anything  foreign  to  the  grape,  seek- 
ing only  to  supply  nature's  deficiencies,  and  I  do  not  follow  it  to  half'  the  extent 
it  is  followed  in  Europe.  Only  since  Gallizing  and  Chaptalizing  have  become  so 
universally  adopted  has  European  wine  become  so  uniformly  palatable  and 
cheap.  t  Only  since  this  practice  was  generally  introduced  do  they  produce  drink- 
able wine  in  all  seasons,  whioh  formerly  they  could  not  do. 

Let  the  reader  not  misunderstand  my  position.  We  can  only  make  the  best 
wine  in  the  best  seasons.  We  can  add  tne  sugar  to  the  product  of  poor  seasons, 
and  dilute  the  acid  by  water  so  as  to  bring  the  must  to  its  normal  alcoholic 
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standard;  we  can  thus  aUoaps  produce  a  pleasant  and  drinkable  wine,  bat  the 
exquisite  flavor  developed  in  the  grape,  in  the  best  seasons,  we  cannot  make.  This 
is  in  the  hands  of  Him  who  alone  sends  rain  and  sunshine,  and  from  whom 
alone  come  all  good  md  perfect  gifts.    Art  can  do  muck,  but  not  everything. 

The  better  the  season  the  more  perfect  the  grapes,  the  less  will  they  bear  of 
Gallizing  and  Chaptalizing,  because  they  do  not  then  contain  the  abundance  of 
acid  which  will  bear  diluting ;  thus  it  is  that  it  ooste  much  more  to  produce  the 
very  best  wines  than  a  wine  of  medium  or  inferior  quality.  Consequently,  in 
justice  to  our  grape-growers,  the  practice  of  paying  the  same  price,  or  nearly 
so,  for  all  our  wines  should  oease.  An  extra  quality  of  Catawba,  made  from 
the  very  pick  and  prime  of  the  vineyard,  with  the  greatest  care  and  labor,  and 
by  leaving  the  grapes  on  the  vines  until  the  watery  parts*  have  evaporated,  and 
of  which,  consequently,  much  less  has  been  produced  per  acre,  should  be  worth 
treble  the  price  of  a  wine  made  from  the  general  run  of  the  vineyard,  when  the 
grapes  were'  hardly  colored. 

It  is  an  injustice  to  the  vintner  who  produces  the  best,  by  a  combination  of 
skill,  labor,  and  superior  location,  and  by  great  loss  in  quantity,  to  ask  of  him 
to  sell  suoh  a  wine  for  only  a  slight  advance,  say  25  cents  per  gallon,  over  mis- 
erable trash,  hardly  worthy  the  name  of  wine.  In  Europe  this  is  well  under- 
stood. 

The  "Aus-lese"  of  the  Gennan  vineyardist  is  appreciated  and  paid  for  accord- 
ingly ;  why  should  it  not  be  so  here  f 

Let  us  encourage  home  industry  j  let  those  who  are  willing  to  pay  $3  to  #4 
per  bottle  for  good  Rhenish  wine  pay  only  half  that  prioe,  or  two-thirds,  for  a 
native  wine  as  good,  and  they  will  soon  have  wines  which  will  meet  all  the 
requirements  of  the  most  fastidious  taste.  But  "far-fetched  and  dear-bought n 
seems  to  be  the  rage,  and  as  long  as  our  own  products,  even  if  equally  good  or 
better,  are  left  in  the  cold,  and  foreign  productions  bought  at  extravagant  prices, 
not  because  they  are  better,  but  because  they  are  imported,  we  cannot  hope  for  a 
thorough  reform.  We  will  now  look  at  the  most  prominent  of  our  American 
grapes,  and  their  treatment  for  wine. 

WHITE  OB  LIGHT  COLORED  WINE,  RESEMBLING  HOCK, 

The  Catawba. — This  variety,  although  much  subject  to  disease,  is  yet  the  one 
of  which  perhaps  the  greatest  quantity  is  at  present  made,  as  nearly  all  tho  old 
vineyards  are  planted  with  it. 

If  well  ripened  and  properly  managed  it  will  make  a  very  good  wine,  but  as 
it  contains  a  good  deal  of  tannin  a»a  acidity,  it  is  only  in  a  very  few  of  many 
seasons  that  a  really  first-class  wine  can  be  made  of  it  without  Gallizing.  The 
must  of  Catawba  grapes  should  average  80°  by  Oechsle's  scale,  to  make  a  good 
wine  without  the  addition  of  sugar.  The  best  method  is  to  add  to  the  grapes 
after  they  have  been  mashed  about  one-third  of  water  and  sugar,  or  to  100  gal- 
lons of  must  add  50  gallons  of  water  and  sugar,  (two  pounds  of  best  crushed 
sugar  to  the  gallon  of  water,)  test  the  mixture  again,  and  if  its  weight  is  between 
80s  and  90°,  press  immediately,  without  fermenting  on  the  husks.  Should  the 
grapes  be  very  ripe  add  less,  and  if  unripe  and  acid,  add  more  water  and  sugar. 
The  mixture  should,  as  before  remarked,  have  abput  80°  specific  jspavity  by 
Oechsle's  saccharometer,  and  contain  about  four  per  mill  acids  by  Geisle's  acidi- 
meter.  If  very  ripe  the  advocates  of  pure  juice  can  make  a  good  wine  from  them 
without  addition,  if  the  berries  are  not  masked,  but  put  into  the  press  and  pressed 
lightly.  But  it  will  not  be  any  better  than  when  properly  Galiized,  and  they 
will  obtain  much  less  in  quantity.  The  husks  may  afterwards  be  Chaptalized, 
according  to  the  individual  inclination  of  the  wine-maker,  the  water  and  sugar 
added  to  weigh  about  75°  to  80°,  and  fermented  on  the  husks  for  from  24  to  £8 
hours,  according  to  temperature,  and  more  or  less  violent  fermentation.  In  this, 
as  in  everything,  practice  is  required,  which  alone  makes  perfect. 
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The  Herbemont. — This  makes  a  very  delicate  white  wine,  if  the  grapes  are 
pressed  without  being  mashed,  and  the  pure  juice,  if  treated  in  this  way,  perhaps 
more  nearly  resembles  a  delicate  Rhenish  wine  than  any  other  we  may  have.  The 
grapes  may  then  be  ground,  water  and  sugar  added,  say  as  much  as  there  has  been 
pure  juice  expressed,  and  fermented  on  the  husks  for  24  to  48  hours.  This  will 
make  a  very  fine  red  wine,  strongly  resembling  Madeira,  and  tastes  differ  as  to 
which  is  best,  the  white  or  the  red.  Specific  gravity  of  must  about  90°,  which 
proportion  should  be  preserved  throughout.  In  preparing  the  water,  either  for 
Gallizing  or  Ghaptalizing,  it  may  be  well  to  add  here  that  a  pound  of  crushed 
sugar,  dissolved  in  water,  will  weigh  about  40°,  by  Oechsle's  saccharometer. 

JDetaware.— The  must  of  this  grape  is  generally  so  rich,  and  the  proportions  so 
evenly  balanced,  that  it  will  make  a  first  class  wine,  of  great  body  and  fine  flavor, 
without  manipulation  or  addition.  It  is,  perhaps,  the  perfection  of  the  Hock  or 
Rhenish  wine  type  among  our  natives,  and  will  compare  with  any  of  the  imported 
wines  if  well  ana  carefully  made.  It  should  be  allowed  to  ferment  on  the  husks, 
after  the  berrries  are  mashed,  for  about  12  hours,  then  pressed,  and  as  the  husks 
still  contain  a  great  deal  of  wine  ingredients,  they  may  be  Ghaptalized  to  the  same 
amount  as  they  yielded  pure  juice.  It  is  always  advisable  to  keep  both  pressings 
separate,  although  I  have  already  made  wine  by  the  latter  process  folly  equal 
to  the  first    Specific  gravity  of  must  from  105°  to  120°. 

Taylor. — This  also  makes  an  excellent  wine,  which  by  many  is  preferred  to  the 
Delaware,  but  it  is  rather  unproductive.  It  may  be  treated  in  the  same  manner 
as  the  Delaware,  having  the  same  body,  but  a  different  flavor. 

Cassady. — This  makes  an  excellent  white  wine  if  properly  manipulated ;  but 
as  it  has  a  tough  pulp,  a  thick  skin,  and  considerable  acidity,  about  a  gallon  of 
water  and  sugar  should  be  added  to  each  pailful  of  grapes,  the  berries  then  mashed 
thoroughly,  and  the  whole  mixture  allowed  to  ferment  about  48  hours,  when  it  may 
be  pressed  and  put  into. casks.     Specific  gravity  of  must,  90°. 

Rogers's  Hybrid  No.  1. — This  makes  an  excellent  white  wine  here,  where  it 
folly  ripens,  although  at  the  east  it  would  hardly  do  so.  It  has  a  good  deal 
of  flavor,  a  good  deal  of  pulp  and  acidity,  and  therefore  needs  Gallizing  about 
like  the  Cassady.  If  thus  managed  it  makes  one  of  the  finest  wines  wo  have,  of 
very  delicate  flavor,  smooth  and  rich.  As  it  is  also  very  productive  and  healthy,  it 
will  become  a  very  popular  wine  grape  here.    Specific  gravity,  78°. 

Rogers's  Hybrid  No.  9. — This  also  makes  an  excellent  wine ;  does  not,  perhaps, 
need  Gallizing  to  the  same  extent,  but  an  addition  of  one-third  will  much  improve 
it.  It  is  an  excellent  substitute  for  the  Catawba,  and  as  it  is  healthy  and  hardy, 
and  very  productive,  it  will,  doubtless,  soon  take  its  place.     Specific  gravity,  80°. 

Maxaiawney. — But  little  wine  has  been  made  of  this,  our  best  healthy  out- 
door grape  of  white  or  rather  amber  color.  What  little  I  have  made  leads  me 
to  the  belief  that  it  will  make  a  very  delicate  white  wine,  without  Gallizing,  and 
as  it  seems  very  productive,  and  ripens  thoroughly  here,  it  will,  no  doubt,  be 
largely  planted  for  that  purpose.     Specific  gravity,  82°. 

WHITE  WINE,  RESEMBLING  HTINGABIAN. 

Cunningliam. — This  grape  will,  without  doubt,  attain  great  popularity  as  a 
wine  grape  here  and  furthereouth,  but  it  can  hardly  bo  planted  further  north,  as 
it  barely  ripens  here.  It  makes,  perhaps,  the  choicest  wine  of  this  class ;  the  juico 
may  be  pressed  pure  or  Gallized.  One-third  addition  of  water  and  Sugar  will, 
I  think,  improve  it ;  and  as  it  has  a  very  spicy,  fruity  aroma,  the  husks  can 
safely  be  Chaptalized.  It  makes  a  very  heavy,  spicy,  and  fragrant  wine,  of  dark 
yellow  color,  which  many  prefer  to  the  Delaware.     Specific  gravity,  100°  to  112°. 

Ridander. — This  is  not  the  German  grape  of  that  class,  but,  as  I  think,  a  south- 
ern variety,  closely  related  to  the  Herbemont  and  Cunningham.  It  makes  a  palo 
red,  or  rather  brownish  wine,  of  great  body  and  fine  flavor ;   should  be  about 
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one-third  Gallized,  and  will  safely  bear  Chaptalizing.     Specific  gravity,  100°  to 
110°. 

Martha. — This  is,  perhaps,  our  most  valuable  grape  for  white  wine,  as  the  vine 
has  all  the  good  qualities  of  its  parent,  the  Concord,  and  makes  a  delightful  white 
wine  of  fine  flavor  and  good  body.  It  seems  to  succeed  everywhere,  and  would 
make  a  fair  wine  even  further  north,  as  it  ripens  early.  Should  be  Gallized  one- 
half  and  fermented  on  the  husks  for  24  hours.  Specific  gravity,  92°.  The  first 
wine  made  of  it  last  fall  has  far  surpassed  my  expectations,  and  as  it  is  very  pro- 
ductive it  will  soon  becomo  one  of  our  leading  wino  grapes. 

REt>  WINE,    RESEMBLING  BURGUNDY  AND  PORT. 

Norton's  Virginia. — This  wine  has  already  acquired  a  world-wide  reputation, 
and  -is,  no  doubt,  the  best  wine  for  medicinal  purposes  wc  now  have.  The  juice 
should  bo  fermented  on  the  husks  for  24  to  48  hours,  then  pressed,  and,  when 
fully  matured,  this  will  safely  bear  comparison  with  tho  best  port,  having  the 
advantage  over  the  latter  that  it  has  no  addition  of  alcohol.  It  is  the  great 
remedy  here  for  dysentery  and  diseases  of  tho  bov*  els,  and  even  cases  of  cholera 
have  been  cured  with  it.  The  husks  may  safely  be  Chaptalized,  and  will  make  a 
delightful  wine.     Specific  gravity  of  must,  100°  to  120°. 

Cynthiana. — This  is  a  dangerous  rival  to  the  Norton,  and  will  take  the  prefer- 
ence with  wine-drinkers,  though  the  Norton  may  bo  more  valuable  as  a  medicinal 
wine.  It  is  of  the  same  and  even  greater  body,  delightful  aroma,  spicy,  and 
much  smoother  than  tho  Norton.  Altogether  the  best  red  wine  wo  yet  have, 
resembling  but  surpassing  the  best  Burgundy ;  may  bo  treated  like  the  Norton. 
Specific  gravity,  110°  to  125°. 

WINES  RESEMBLING  CLARET. 

Clinton. — This  grape  contains  a  great  amount  of  acidity,  although  also  a  good 
deal  of  sugar.  The  best  wino  is  made  from  it  by  Gallizing  one-third  and  fer- 
menting on  the  husks  for  24  hours,  when  it  will  make  a  very  good  claret,  with 
a  peculiar  frost-grape  flavor,  which  many  admire,  though  it  is  not  to  my  taste. 
The  husks  can  then  be  Chaptalized,  and  will,  thus  treated,  make  a  very  good 
wine.     Specific  gravity  98°  to  105°. 

Creveling. — A  small  sample  made  of  this  grape  has  given  me  a  very  high 
opinion  of  its  quality  for  wine.  It  supplies  a  want  long  felt  among  the  wine- 
drinking  public  of  a  wine  intermediate  between  the  Concord  and  Norton,  and  of 
more  delicate  flavor.  It  resembles  the  choice  clarets  of  Franco,  with  perhaps 
not  so  much  astringency.  I  do  not  think  this  needs  any  manipulation  to  pro- 
duce a  good  wino.     Specific  gravity  88°. 

Ivetfs  Seedling. — I  cannot  speak  from  experience  in  regard  to  this  variety,  as 
I  have  never  made  wine  from  it ;  and  although  I  have  tasted  a  good  many  samples 
made  in  Ohio,  I  have  been  unable  to  accord  it  the  high  rank  our  Ohio  friends 
claim  for  it.  It  has  a  pleasant  flavor,  but  a  great  deal  of  acidity  and  harshness, 
an  unripe  taste,  if  I  may  so  express  myself,  which  is  not  at  all  pleasant  to  me. 
Perhaps  by  Gallizing  judiciously  a  better  wine  may  be  made  from  it  than  I  have 
yet  seen.  So  far  I  can  see  nothing  in  it  which  should  induce  me  to  prefer  it  to 
good  Concord,  and  it  certainly  does  not  produce  as  much  per  acre,  from  all  I 
can  learn. 

MISCELLANEOUS. 

These  comprise  all  varieties  which  cannot  fairly  be  classed  with  any  of  the 
four  types  referred  to,  but  have  an  independent  native- American  character  of 
their  own. 

The  Concord. — This  has  been  compared  to  claret,  but  I  can  find  nothing  either 
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in  flavor  or  general  character  to  justify  the  comparison.  It  more  nearly  resembles 
some  of  the  red  Hungarian  wines.  As  its  wine  has  become  a  universal  favorite, 
as  well  as  the  vine,  it  deserves  a  little  more  than  a  passing  notice  at  my  hands.  A 
white  wine  may  be  made  from  it  by  pressing  the  grapes  without  mashing  them,  but 
as  it  is  to  my  taste  somewhat  insipid  I  cannot  see  that  there  is  anything  gained  by 
this  process.  The  best  wine  is  made  from  it  by  adding  one-third  water  and 
sugar  to  the  juice  and  fermenting  it  on  the  husks  for  12  to  24  hours.  It  will 
thus  make  a  light  red  wine  of  agreeable  strawberry  flavor,  and  which  will  much 
improve  by  age.  The  wine  thus  made  is  effectually  the  laboring  man's  drink, 
can  be  produced  cheap  enough,  is  very  palatable,  and  has  a  peculiar,  invigora- 
ting effect  upon  the  system.  Let  us  hope  that  it  will  soon  become  the  general  drink 
of  the  laboring  classes,  in  the  place  of  whiskey  and  beer.  It  would  be  the  great- 
est temperance  reform  ever  introduced  in  this  country.  The  husks  may  then  be 
Chaptalized,  and  the  wine  thus  made  will  be  nearly  equal  to  tho  first. 

Hartford  Prolific. — This,  if  well  made,  resembles  the  Concord  closely,  and 
though  hardly  a  true  wine  grape,  can  still  be  made  into  wine  advantageously 
where  tho  fruit  cannot  be  marketed  very  well.  It  may  be  treated  like  the  Con- 
cord, and  will  then  make  a  fair  red  wine,  somewhat  fray,  but  still  not  disagree- 
ably so. 

North  Carolina  Seedling. — This  is  another  very  decided  native,  which  may  per- 
haps properly  be  called  Muscatel.  It  has  a  tough,  acid  pulp,  and  strong  flavor, 
but  will,  if  Gallized  one-half,  make  a  wine  which  has  met  with  universal  favor 
and  brings  a  high  price  in  market.  It  is  very  healthy,  a  strong  grower,  and 
immensely  productive.     Specific  gravity  84°. 

TJie  New  Seedling  of  Mr.  Longendocrfcr. — This  has  not  even  a  name  yet,  as 
its  originator  has  determined  not  to  send  it  out  until  fully  proved.  I  have 
watched  it  closely,  and  with  a  great  deal  of  interest,  for  tho  last  three  years,  as  I 
think  it  will  add  something  to  the  list  of  our  wines  which  we  have  long  wanted 
—an  American  Madeira.  It  is  a  seedling  of  tho  Norton,  of  the  same  habit,  and 
with  the  hardest  wood  I  have  yet  met  wiih  in  any  native ;  very  productive,  and 
entirely  healthy.  It  is  a  small  black  grape,  yet  does  not  produce  a  dark  red  wine 
like  the  Norton,  but  a  wine  of  brownish  yellow  color,  of  great  body,  and  very  fine, 
strong  flavor,  resembling  Madeira  very  closely.  I  think  it  will  be  a  great  acqui- 
sition for  our  latitude  and  further  south.  This  season  a  larger  quantity  of  wine 
will  be  made  from  it  by  its  originator,  and  I  confidently  hope  that  an  American 
Madeira  will  be  added  to  our  list  of  native  wines.   .Specific  gravity  109°. 

Among  the  grapes  which  I  think  will  prove  valuable  for  wine,  but  which  I 
have  not  yet  tested,  I  will  here  name  Rogers's  Hybrids  Nos.  3,  4,  12,  19,  Alvey, 
Dovereux,  Louisiana,  Arkansas,  and  Telegraph.  As  a  general  rule  in  Gallizing 
and  Chaptalizing  I  aim  at  making  the  mixture  of  the  same  specific  gravity  the 
must  would  have  in  good  seasons.  I  strive  to  remedy  defects  of  nature,  but  not 
to  add  to  the  natural  body  of  the  must,  as  all  our  native  wines  with  which  I 
have  had  to  deal  have  body  enough ;  even  the  Concord  and  Hartford  contain 
sugar  enough  here  in  ordinary  seasons  to  make  a  wine  of  sufficient  body.  I  seek 
to  correct  where  a  grape  contains  too  much  acidity,  tannin  or  flavor,  and  do  this 
with  elements  natural  to  the  grape,  sugar  and  water.  An  addition  of  anything 
foreign  would  justly  be  called  an  adulteration,  and  should  be  condemned  as  such  j 
but  Gallizing,  instead  of  being  an  adulteration,  as  those  have  termed  it  who 
evidently  know  little  about  wine-making  and  its  principles,  is  an  improvement, 
and  a  very  great  one. 

There  are  two  very  simple  tests  by  which  wine  can  be  judged :  First,  it  should 
be  agreeable  to  the  palate,  pleasant  in  flavor,  and  be  perfectly  clear  and  fine. 
Secondly,  it  should  agree  with  the  system,  act  as  a  gentle  stimulant,  invigorating 
and  joy-inspiring,  exhilirating  in  its  effects,  and  leave  tho  head  clear,  without 
any  bad  effects  afterwards.  If  it  fulfils  these  two  conditions  I  call  it  good  ;  if 
it  does  not,  if  it  has  tho  contrary  effect  upon  the  system,  I  call  it  poor,  adulter- 
ated etnfTj  no  matter  how  ploasant  it  tastes  and  how  it  was  made. 
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It  will  not  be  expected  in  an  article  of  this  kind  that  I  should  go  into  all  the 
details  of  wine-making  j  these  can  be  found  in  any  good  work  on  the  subject,  either 
German,  French,  or  American.  The  apparatus  should  be  clean — mill,  press, 
fermenting  vats  and  casks.  The  wine,  when  made,  should  be  closely  watched 
during  fermentation,  and  the  casks  closed  with  an  air-tight  bung  as  soon  as  fer- 
mentation is  over.  Our  wines  are  generally  clear  and  should  be  racked  by  the 
end  of  December  or  beginning  of  January,  and  the  second  time  about  the  begin- 
ning of  March.  For  all  after  operations,  racking,  bottling,  &c,  it  is  almost 
impossible  to  give  fixed  rules.  Practice  and  a  nice  discrimination  of  any  change 
in  the  wine  is  absolutely  necessary  to  manage  it  successfully.  As  a  general  rule 
wine  is  not  fit  to  bottle  before  it  is  a  year  old,  as  young  wine  always  con- 
tains more  or  less  sediment  and  lees,  even  if  it  should  seem  to  be  perfectly  clear. 
Let  no  one  become  discouraged,  however,  if  wine-making  should  appear  to  him 
a  more  complicated  business  than  ho  had  at  first  supposed.  A  love  of  the  sub- 
ject and  earnest  application  will  soon  show  the  way.  Make  experiments,  watch 
their  results  closely,  and  practice  will  soon  make  perfect.  There  is,  however, 
an  easier  way  to  do  this  than  for  each  individual  to  make  his  own  way  alone. 
It  is  the  formation  of  grape  colonies,  of  grape  growers'  villages.  The  advan- 
tages of  such  a  colony  will  be  easily  seen.  If  each  one  has  a  small  piece  of 
suitable  land,  (and  he  does  not  need  a  large  one  to  follow  grape-growing,)  the 
neighbors  can  easily  assist  each  other  in  ploughing  and  subsoiling ;  they  can  join 
together  and  build  a  large  cellar  in  common,  where  each  can  deliver  and  store 
his  wine,  and  of  which  one  perhaps  better  acquainted  with  the  management  of 
wine  can  take  charge,  or  a  competent  person  be  engaged  for  that  purpose.  An 
association  of  this  kind  generally  has  the  preference  in  the  market  over  a  single 
individual,  and  obtains  a  higher  price  for  products  if  of  a  good  quality. 

In  a  country  which  has  such  an  immense  amount  of  lands  suitable  for  grape- 
growing,  and  where  it  is  to  become  at  no  distant  day  one  of  the  leading  agricul- 
tural interests,  it  would  be  very  desirable,  in  my  estimation,  to  create  a  separate 
department  of  grape  culture  and  wine-making  to  be  connected  with  the  Agricul- 
tural Department  j  and  of  which  a  practical  grape-grower  and  practical  wine- 
maker  should  be  the  chief,  whose  duty  it  should  be  to  conduct  experiments, 
travel  frequently,  and  impart  that  instruction  and  advice  so  much  desired  ana 
needed  by  our  grape-growers.  Such  an  institution,  properly  conducted,  would  be 
of  immense  advantage  to  the  country,  and  under  the  fostering  care  of  our  gov- 
ernment, extended  to  this  important  branch  of  industry,  America  would  soon 
become  the  greatest  wine-producing  country  on  the  face  of  the  globe. 

If  we  had  more  frequent  exhibitions  of  wines,  and  agricultural  and  horticul- 
tural societies  throughout  the  country  would  do  a  little  more  for  the  grape-grow- 
ing interest,  instead  of  giving  it  the  tail  end  of  the  premiums,  as  has  generally 
been  done,  we  would  progress  faster. 

These  are  but  hints.  If  they  should  create  general  discussion  on  the  points 
referred  to— if  they  but  help  to  awaken  the  public  interest — my  object  has  been 
accomplished. 
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CULTURE  AND  PRODUCTS  OF  THE  VINE. 

The  following  is  a  report,  to  the  United  States  commission  at  the  Universal 
Exposition  of  Paris,  in  1867,  of  the  committee  ''on  the  culture  and  products  of 
the  vino : n 

The  exhibition  of  wines  at  the  Universal  Exposition  of  1867  was  large. 
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Every  wine-growing  country  of  Europe,  as  well  as  Australia,  Canada,  California, 
and  other  sections  of  North  and  South  Amerioa,  were  represented.  As  there 
were  no  jurors  from  the  United  States,  our  American  wines  wero  not  subjected 
to  so  full  and  fair  an  examination  as  they  were  entitled  to,  and  to  remedy  this 
omission  a  special  committee,  consisting  of  the  undersigned,  was  appointed  by 
the  board  of  commissioners  to  make  an  examination  of  the  wines  of  our  own 
and  other  countries,  and  to  report  especially  with  reference  to  wine-growing  in 
America.  To  properly  judge,  however,  of  the  different  kinds,  of  the  qualities, 
cost,  sanitary  influence,  and  adaptability  to  our  country — points  upon  which  we 
would  have  been  glad  to  report  more  full}' — would  require  more  thorough  tasting 
and  more  time  than  the  committee  could  command,  or  had  a  right  to  demand 
from  the  courtesies  of  foreign  exhibitors  or  commissioners. 

As  regards  French  wines,  full  reliance  cannot  be  placed  on  what  is  furnished 
to  the  American  traveller  at  hotels  or  caf£s,  or  even  what  is  sold  him  at  the 
shops,  no  matter  what  price  he  pays.  It  would,  however,  be  doing  French  wines 
a  great  injustice  to  judge  them  by  the  qualities  sold  in  this  way,  or  exported  to 
America.  The  great  body  of  American  consumers  have  palates  as  yet  so 
unskilled,  and  the  merchants  of  Bordeaux  and  fabricators  and  imitators  are  so 
adroit,  that  it  seems  impossible  for  the  honest  wine-grower  here  to  come  into 
such  relations  with  the  wine-drinkers  there  as  shall  6ecure.  to  the  latter  the 
benefits,  sanitary  and  moral,  which  tho  French  people  themselves  derive  from 
the  pure  juice  of  the  grape  so  abundantly  produced  in  this  country.  It  is  not 
an  unusual  practice  for  dealers  to  buy  of  producers  in  the  back  country  a  coarse, 
deep  red  wine  for  30  cents  per  gallon,  and  a  strong  white  wine  for  45  cents  per 
gallon,  mix  and  bottle  them,  and  send  them  abroad  labelled  with  all  the  high- 
sounding  names  of  "Medoc,"  to  sell  at  enormous  prpiits  to  unsuspecting  foreigners. 

Further  south  than  Bordeaux/  in  the  country  about  Montpelier  and  Beziers, 
an  inferior  article,  but  perfectly  pure,  can  be  obtained  of  the  producer  at  five 
and  six  cents  per  gallon,  or  one  cent  per  bottle.  Of  late  years,  and  since  the 
abatement  of  the  grape  disease,  tho  production  of  Franco  has  been  very  large, 
the  4,000,000  of  acres  in  cultivation  yielding  an  average  of  1,200,000,000  of 
gallons,  which  would  give  to  every  man,  woman,  and  child  in  the  country  a  half 
bottle-full  every  day,  even  after  allowing  200,000,000  of  gallons  for  exportation. 

Owing,  perhaps,  to  the  intimate  relations  between  America  and  Germany,  our 
wine  commerce  with  that  country  is  conducted  in  a  much  more  satisfactory  man- 
ner. A  good  deal  of  excellent  German  white  wine  now  makes  its  way  to  us, 
and  is  highly  appreciated. 

Hungary,  whose  product  is  second  to  that  of  France  only,  can  supply  a  wide 
range  of  varieties,  and  at  prices  extremely  reasonable.  As  the  Hungarian  pro- 
ducers seem  to  know,  as  yet,  but  little  of  chemistry,  we  suppose  their  wines  to 
be  generally  pure,  and  as  they  are  not  yet  fully  introduced  into  the  markets  of 
the  world,  we  should  think  they  might  be  advantageously  purchased  to  a  greater 
extent  than  has  yet  been  done. 

Besides  the  sherry,  of  which  we  consume  so  largely,  Spain  has  an  abundant 
and  rich  vintage,  with  which  American  consumers  would  be  better  acquainted  if 
her  merchants  had  more  of  the  enterprise  of  those  of  Bordeaux. 

Portugal  also  produces  plenty  of  excellent  and  pure  wines  of  which  we  know 
little,  for  hardly  a  drop  is  allowed  to  leave  tho  country  without  being  so  strongly 
brandied  as  to  lose  its  character  as  a  wine,  and  become  ratlher  a  spirituous  liquor. 
Port  wine  is  repeatedly  dosed  with  spirits  until  it  contains  at  least  as  much  as  24 
per  cent,  of  alcohol.  Fifteen  years'  age  is  required  before  it  is  fit  to  drink,  not 
because  the  wine  is  slow  to  ripen,  but  because  the  spirit  needs  to  remain  15  years 
before  the  disturbance  it  causes  can  subside,  and  the  antagonistic  ingredients  of 
the  mixture  harmonize. 

Notwithstanding  bold  and  persistent  assertions  to  the  contrary,  it  has  been  sat- 
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isfactorily  proved  to  your  committee  that  the  adulteration  is  made  not  to  preserve 
the  wine,  but  solely  to  make  it  sweet  and  stimulating. 

As  America  is  destined  to  become  a  great  wine-producing  country,  her  people 
ought  to  be  better  acquainted  than  they  are  with  the  higher  grades  of  foreign 
wines,  but  they  have  as  yet  drunk  so  little  of  these,  that  their  standard  of  excel- 
lence remains  comparatively  low.  Now,  except  in  California,  none  of  the  Euro- 
pean vines  will  grow  in  America,  and  we  are  compelled  to  search  in  our  forests, 
and  develop  in  nurseries  and  vineyards  the  varieties  which  are  in  the  future  to 
be  our  reliance  for  competing  with  foreign  producers,  and  finally,  it  is  to  be 
hoped,  emancipating  ourselves  from  them  altogether.  Of  course,  then,  the  higher 
our  standard  of  taste,  that  is,  the  higher  our  aim,  the  better  will  be  our  suc- 
cess. Our  vine-growers  have  much  more  to  learn  of  the  character  and  quality 
of  good  wines  than  they  have  of  cultivation  and  manufacture,  for  really,  as  to 
the  preparation  of  the  soil,  planting,  cultivating,  pruning,  and  training  the  vines, 
gathering,  selecting,  and  pressing  the  fruit,  fermenting,  and  keeping  the  wine, 
(white  wine,  at  least,)  our  experienced  vignerons  have  but  little  to  learn  of  Euro- 
pean rivals. 

Our  American  vineyards  compare  very  well  with  those  of  France,  and  so  do 
our  cellars,  presses,  and  casks,  so  that  an  elaborate  report  on  methods  would  be 
of  but  little  benefit,  and  might  even  mislead,  for  there  seems  to  be  no  one  method 
in  use  here,' in  any  stage  of  vine-raising  or  wine-making,  concerning  which  there 
is  not  a  confusion  of  practice  and  a  conflict  of  theory,  such  as  it  would  be  hope- 
less to  attempt  to  reconcile.  Probably  sound  reasons  for  much  of  this  diversity 
may  be  found  in  peculiarities  of  soil  and  varieties  of  vines  that  are  local  and  special, 
and  with  which  we  have  nothing  to  do.  Still,  a  pretty  thorough  tour  among  the 
vine  districts  of  France  has  not  been  wholly  barren  of  suggestions. 

CULTURE  OF  THE  VINE  IN  EUROPE. 

Soil  and  exposure. — The  soil  of  Medoc,  where  stand  "  Chateau  Margeaux," 
"  Chateau  La  Fitte,"  and  "  Chateau  La  Tour,"  is  a  bed  of  coarse  gravel,  among 
whose  pebbles  the  eye  can  barely  detect  soil  enough  to  support  the  lowest  form  of 
vegetable  life.  In  the  vicinity  ofBeziers,  on  the  other  hand,  the  land  is  rich  and 
strong  enough  to  yield  any  kind  of  a  crop ;  yet  Medoc  grows  wine  that  often 
sells  for  ten  dollars  per  gallon,  while  that  of  Beziers  sometimes  sells  for  the 
half  of  ten  cents  per  gallon.  In  Burgundy  there  is  a  long  hill,  on  whose  dark 
red  ferruginous  limestone  sides  a  wretched  thin  covering  of  earth  lies,  like  the 
coat  of  a  beggar,  revealing,  not  hiding,  the  nakedness  beneath.  Here  stand 
little  starveling  vines  very  slender  and  very  low ;  yet  here  is  the  celebrated 
"  Clos  Vaugeot,"  and  this  is  the  hill  and  these  are  the  vines  that  yield  a  wine 
rivalling  in  excellence  and  value  that  of  Medoc,  and  to  the  fortunate  proprietor 
the  Cote  d'or  is  what  it  signifies,  u  a  hillside  of  gold."  At  its  base  spreads  out  a 
wide  and  very  fertile  plain,  covered  with  luxuriant  vines,  whose  juice  sells  at 
from  ten  to  twenty  cents  per  gallon. 

If  you  go  further  northward  and  examine  the  hills  of  Champagne,  you  will 
find  them  to  be  merely  hills  of  chalk ;  and  these  instances  only  illustrate  the  rule 
derived  not  from  them  alone,  but  from  abundance  of  others,  that,  for  good  wine,  you 
•  must  go  to  a  dry  and  meagre  soil.  Yet  we  should  be  sorry  to  have  to  extend 
the  rule,  and  say  that  the  poorer  the  soil  the  better  the  wine,  for  there  are  cer- 
tainly very  few  patches  of  ground  in  America  that  can  match  in  poverty  the 
mountains  of  Champagne,  the  hills  of  Burgundy,  or  the  slopes  of  Medoc ;  nor 
would  it  do  to  conclude  that  manure  should  not  be  applied,  for  although  some 
say  it  is  hurtful  to  the  wine  in  its  quality,  it  is  yet  an  open  question  whether  this 
is  so  or  not.     Meanwhile,  the  practice  is  to  manure,  although  sparingly. 

Preparing  the  ground  and  planting  the  vines. — This  is  probably  as  well  under- 
stood in  America  as  in  France.    We  usually  break  up  to  the  depth  of  two  feet 
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and  drain  thoroughly.  In  many  parts  of  France  they  trench  to  the  same  depth, 
but  in  many  other  parts  this  is  impracticable,  unnecessary,  or  injurious.  Here, 
the  distance  between  the  vines  is  from  eighteen  inches  to  two  feet,  according  to 
their  size.  Wo,  however,  are  compelled,  by  the  greater  vigor  of  our  vines,  to 
place  them  five  and  six  feet  apart. 

In  Burgundy,  Champagne,  and  some  other  districts  it  is  the  practice  to  renew 
the  vigor  of  the  vines,  by  laying  down  the  cane  and  rooting  the  plant  in  a  new 
place,  which  quite  breaks  up  the  original  lines,  so  that  the  plough  cannot  bo  used. 
This  is  doubtless  a  good  way  to  renew  the  strength  of  the  plant,  but  it  is  objected 
to  by  high  authority,  on  the  assumption  that  the  older  the  stalk  the  better  the 
wine  will  be ;  on  the  other  hand,  Champagne  wine  dressers  have  attributed  to 
this  practice  in  a  great  measure  their  almost  total  exemption  from  the  vine 
disease.  Others,  however,  attribute  that  exemption  to  the  general  and  long  estab- 
lished custom  of  spreading  over  the  vineyards  a  bituminous  shale  containing 
Bulphur,  a  well-known  antidote ;  and  here  we  would  recommend  most  strongly 
to  our  countrymen  a  renewed  and  sustained  effort  to  combat  mildew  with  sulphur. 
The  experience  of  France  and  other  countries  is  entirely  in  its  favor,  and  its  use 
is  still  felt  to  be  necessary,  and  is  still  kept  up. 

We  think  Americans  have  not  been  thorough  enough,  and  patient  enough. 
Let  them  try  again,  and  this  time  let  them  begin  early,  and  to  be  sure  to  follow 
carefully  these  rules  on  the  subject,  which  have  been  hitherto  much  better  pro- 
mulgated than  observed.  On  rich  and  level  land,  a  common  plan  in  some  dis- 
tricts is  to  set  out  double  rows  of  vines  at  wide  intervals,  in  fields  chiefly  devoted 
to  other  crops.  The  free  exposure  to  sun  and  air  thus  secured  seems  largely  to 
augment  the  yield,  and  this  will  bo  understood  by  any  one  who  has  noticed  the 
superior  productiveness  of  such  of  his  vines  as  grow  bordering  on  a  wide  alley  or 
other  open  space.  This  is  very  different  from  planting  vegetables,  &c„  among 
the  vines,  which  is  a  bad  practice. 

Wire  trellis. — These  are  becoming  quite  popular  here,  as  we  think  they  are  in 
America  also,  notwithstanding  the  cheapness  of  wood.  The  size  of  wire  preferred 
is  number  16,  and  but  two  wires  are  used.  Ourlarge  vines  would  need  three  wires. 
They  are  stretched  to  strong  posts  set  20  feet  apart,  passing  intermediately  through 
holes  of  smaller  posts  or  stakes.  On  the  lower  lme,  about  18  inches  from  the 
ground,  the  fruit-bearing  wood  is  trained,  while  the  upper  line,  about  18  inches 
above  the  other,  supports  the  new  wood.  Manv  prefer  to  allow  the  fruit-bearing 
cane  to  do  service  two  years,  instead  of  one  only,  as  is  the  practice  in  America. 
There  is  no  doubt  that  with  wire  trellis  the  pruning,  tying,  pinching  off,  &c., 
can  be  much  more  cheaply  done  than  where  the  training  is  to  stakes,  and  from 
the  way  the  clusters  depend  from  the  horizontal  cane,  it  is  easy  to  see  that  there 
must  be  also  a  superior  access  of  sun  and  air,  and  a  greater  case  in  gathering  the 
vintage. 

Winter  protection. — It  is  a  common  practice  to  go  through  the  vines  with  a 
plough  every  fall,  and  throw  up  a  good  ridge  of  earth  against  the  stalks.  The 
Hungarians  have  a  more  effectual  way  of  guaranteeing  against  the  cold  of  their 
rigorous  winters,  which  is  to  lay  the  vines  on  the  ground,  cover  them  with  straw, 
and  on  the  straw  throw  the  earth  5  without  this  it  is  said  they  could  produce  no 
wine  at  all.  Our  native  grapes  are  generally  hardy,  and  will  live  wherever 
their  fruit  will  ripen,  but  occasionally  there  is  a  severe  season  which  seems  to 
touch  the  very  heart  of  the  wood,  and  so  enfeebles  it  that  it  falls  an  easy  prey 
to  disease.  It  was  noticed  that  the  mildew  set  in  with  great  destructiveness 
after  the  two  hard  winters  of  1854  and  1856. 

The  thorough  covering  employed  in  Hungary  would  secure  the  wood  against 
such  occasional  risks,  and  also  might  render  it  possible  to  grow  European  vines  in 
our  country.  By  this  means,  too,  we  could,  perhaps,  make  the  Scuppernong 
Jive  in  our  northern  States,  and  obtain  from  it  a  sparkling  wine,  of  foam  and 
flavor  unsurpassed.     From  these  considerations  and  others,  we  recommend  to  the 
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wine-growers  of  our  more  northern  States  to  lay  down  and  thoroughly  cover  their 
vines  regularly  every  fall  j  and  to  those  in  milder  regions,  to  bank  up  the  earth 
against  the  stalks  as  is  done  in  France. 

Vine-dressing. — We  have  derived  most  of  our  instruction  in  vine-dressing  from 
the  Germans,  in  whose  native  country  there  are  no  sunbeams  to  spare  j  and 
the  celebrated  "  Riesling  "  grape  is  said  to  hardly  ever  ripen,  and  thus,  perhaps,  we 
have  been  led  to  attach  too  much  importance  to  letting  the  fruit  remain  on  the 
vine  as  long  as  possible  before  gathering.  If  we  have  been  in  error,  it  would  be 
well  worth  while  to  know  it,  for,  bosides  the  loss  by  shrinkage,  the  ravages  of 
insects  and  birds,  quadrupeds  and  bipeds,  during  the  last  fortnight  of  the  vine- 
dresser's watchings  are  most  disheartening. 

PRODUCTION  OP  WHXTB  AND  RED  WINES. 

Now,  it  is  contended  by  good  authority  in  Franco  that  early  vintages  are  the 
best,  and  that  it  is  important,  not  merely  in  regard  to  quantity  but  quality,  also, 
to  gather  the  fruit  before  it  becomes  over-ripe.  Possibly  what  is  true  of  white 
wine  may  not  be  so  of  red  wine,  to  which  last  named  kind,  attention  is  so  widely 
directed  in  Europe.  Here  the  proportion  of  white  wine  to  red  is  very  small,  * 
and  it  may  be  said  that  red  is  the  rule  an4  white  the  exception. 

Our  wine-growers  in  America  understand  very  well  the  principles  to  be 
observed  in  the  manufacture  of  white  wine,  and  many  of  them,  as  regards  care 
and  nioety,  are  as  good  models  as  need  be  desired.  But  it  cannot  be  denied 
that  the  practice  of  selling  the  ripest  and  finest  grapes  for  table  use,  and  convert- 
ing the  unsalable  into  wine,  prevails  to  a  great  extent  among  American  vineyardists, 
and  the  result  is  the  manufacture  of  much  inferior  wine.  This  has  already 
injured  the  reputation  of  American  wines,  both  at  homo  and  abroad.  Of  the 
much  more  complicated  process  of  making  red  wine,  however,  American  manu- 
facturers are  but  little  informed,  for  the  reason  that  until  recently  they  have  had 
no  grapes  suitable  for  the  purpose ;  but  now  that  we  have  discovered  those 
excellent  varieties,  the  "Norton"  and  "Ives"  seedlings,  our  estimate  of  the  value 
of  which  has  been  very  greatly  raised  by  comparing  wine  from  them  with  some 
of  the  highest  grades  of  foreign  productions,  a  few  observations  of  methods  of 
fermentation  for  red  wine  as  practiced  in  Franco  may  be  appropriate. 

In  France  they  will  make  either  white  or  red  wine  from  the  same  grape ;  but 
in  America  we  have  grapes  whoso  pulp  is  so  rich  in  coloring  matter  that  they 
yield  a  very  pretty  tinted  wine  without  any  further  treatment  than  what  is  given 
to  make  white  wine,  and  a  pure  white  wine  cannot  be  made  from  them ;  of  this 
kind  is  the  "Norton"  seedling.  Yet  not  for  beauty  alone  do  they  put  them 
through  the  process  of  fermentation  on  the  skin,  but  because  that  process  imparts 
qualities  which,  as  affecting  the  palate,  stimulation,  digestion,  &c.,  are  quite 
different  from  what  the  other  process  imparts.  Many  persons  find  red  wine  essen- 
tial to  their  health,  who  cannot  use  white  wine,  and  vice  versa. 

MANUFACTURE   OF  WINE. 

Stemming. — The  fruit  having  been  gathered  and  selected,  the  next  thing  to  do 
is  to  stem  it.  In  "  Medoc"  and  all  the  "  Bordelais"  this  is  invariably  done.  But 
in  "Burgundy"  and  other  districts  they  commonly  omit  it,  and  throw  stem  and  all 
into  the  vat;  if,  however,  the  season  has  been  bad,  and  tho  stems  remain  unripe, 
they  aro  of  necessity  excluded  in  whole  or  in  part,  lest  they  do  more  harm  than 
good.  The  chief  reason  for  putting  in  the  stems  is  to  correct  the  disease  called 
"tetter,"  for  which  the  tannic  acid,  &c,  of  the  stem  is  thought  to  be  an  antidote. 
Fortunately  we  know  comparatively  little,  as  yet,  of  any  wine  disease,  except 
acidity,  but  still  it  will  remain  for  us  to  decide  upon  experience  which  of  the 
two  methods  it  is  best  to  adopt.    Probably  we  shall  arrive  at  the  same  diversity 
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of  practice  as  is  witnessed  here.  Stemming  is  usually  done  by  rubbing  the 
fruit  upon  a  grating  of  iron  rods,  but  the  better  way  decidedly  is  a  grating  of  wood. 
It  is  made  of  bars  two-thirds  of  an  inch  square,  carved  into  each  other  where 
they  cross  so  as  to  bring  them  down  to  an  even  face,  leaving  openings  or  meshes 
two-thirds  of  an  inch  square.  This  is  established  like  a  table  with  four  legs, 
with  a  rim  around  it  about  ten  inches  high,  and  a  proper  receptacle  beneath  to 
receive  and  carry  off  the  stemmed  fruit  as  it  falls  through  and  the  juice  which 
escapes.  The  table  is  four  feet  square  and  four  feet  high.  About  three  bushels 
of  grapes  are  put  upon  the  grating,  which  four  men  with  bare  arms  soon  rub 
through,  leaving  the  stems  behind,  which  are  then  thrown  into  a  small  circular 
press,  like  our  hand  cider  presses,  which  extracts  the  juice  of  the  few  grains 
remaining  on  them.  In  this  way  four  men  can  stem  enough  to  make  fifty  barrels 
of  wino  per  day.  For  one  who  makes  but  a  small  quantity,  a  deep  tub  and  a 
three-pronged  stick  will  do  very  well. 

Crushing.— -Tins  is  next  to  bo  done,  by  trampling  the  grape  with  the  naked  foot. 
It  is  said  to  be  a  better  way  than  to  use  a  large  mill,  for  the  reason  that  the  mill  will 
crush  the  seed;  but  the  seeds  are  not  easily  crushed,  and  a  properly  made  grape 
mill  need  not  brjrise  them  in  the  least.  At  a  well  managed  wine-house,  that  of 
Messrs.  Averons  Brothers,  in  "  Pauillac,"  they  put  the  grapes  to  ferment  with 
no  further  crushing  than  what  is  givqn  them  in  the  process  of  stemming,  which 
experience  has  satisfied  those  gentlemen  is  all  that  is  needed. 

Treading  out  grapes  with  bare  feet  is  well  enough  if  the  feet  first  be  made 
clean,  but  probably  no  American  will  ever  adopt  the  plan  of  crushing  with  the 
naked  feet,  either  clean  or  unclean,  but  will  either  rely  on  the  crushing  given  in 
the  stemming  process,  or  use  a  mill,  or  a  bucket  and  tripod. 

.Fermentation. — The  crushed  mass,  with  or  without  the  stems,  is  next  thrown  into 
»ats  and  allowed  to  ferment.  The  vats  are  large  casks,  generally  without  bulge, 
the  largest  at  the  bottom,  and  open  at  the  top.  In  some  of  the  large  houses  they 
are  covered  with  loose  boards;  in  others  the  boards  are  jointed  and  made  her- 
metically close  by  plastering  with  cement  or  clay;  in  others  there  is  merely  a 
floating  mass  of  stems;  and  m  others  there  is  no  covering  at  all  except  the  scum 
of  stems,  skins,  seeds,  &c.,  which  rise  to  the  surface. 

After  the  fermentation  has  ceased  and  the  wine  becomes  clear,  it  is  drawn  off 
and  put  away  in  close  casks,  which  in  France  arc  almost  uniformly  of  the  size 
called  "barrique,,,  holding  about  fifty  gallons.  In  Burgundy  these  are  kept 
above  ground  and  in  the  light  until  spring,  and  then  put  into  cellars,  while  in 
the  Bordeaux  country  they  remain  in  the  light  in  storehouses  above  ground  until 
one  or  two  years  old,  and  are  then  removed  to  dark  rooms  on  the  same  level.  A 
careful  way  of  making  red  wine  out  of  grapes  not  fully  ripened  is  to  allow  it  to 
repain  in  the  vats  for  a  sufficiently  long  time  after  fermentation  to  let  the  green- 
ness held  in  suspense  settle  to  the  bottom. 

At  "  La  Tour,"  in  the  vintage  of  1866,  they  allowed  the  wine  to  remain  in 
the  vat  a  whole  month,  though  the  fermentation  was  probably  complete  in  half 
of  tlje  time.  After  drawing  off  the  remaining  undissolved  pomace,  it  is  pressed 
and  made  into  a  wine  of  inferior  quality.  It  is  common  in  France,  and  it  would 
be  sometimes  necessary  in  some  parts  of  America,  to  provide  means  of  warming 
the  wine-house  up  to  at  least  20°  Centigrade,  or  68°  Fahrenheit,  as  well  as  to 
introduce  steam  heat  into  the  vats  themselves,  which  is  done  by  means  of  a 
tin  pipe,  entering  to  the  right  of  •the  faucet  and  a  little  above  the  bottom  of  the 
vat,  bending  to  the  bottom  and  rising  again  in  the  form  of  the  letter  U,  and  then 
passing  out  at  the  other  side  of  the  faucet,  at  the  same  distance  from  it,  the  steam 
entering  at  one  end  and  the  condensed  vapor  escaping  at  the  other ;  but  heat  ia 
only  applied  in  cold  seasons  and  when  the  grapes  are  badly  ripened. 
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VARIETIES. 

In  France,  the  fruit  of  different  varieties  is  commonly  mixed  together,  and 
generally  but  little  account  is  taken  of  "cesaye"  (variety)  as  compared  with  the 
quality  of  soil.  Well-informed  persons,  however,  are  disposed  to  complain  of 
the  introduction,  which  has  been  quite  general  of  recent  years,  of  coarse  varieties, 
grown  for  quantity  rather  than  quality. 

Theqe  is  one  variety  of  vine  commonly  seen  on  rich  soil  and  deemed  unfit  for 
poor  ground,  except  where  grown  for  brandy,  as  in  Cognac,  that  may  possibly 
be  of  value  to  us.  It  is  called  tl  la  folle,"  (the  crazy ;)  "en  ragat  blanche,"  (from 
enraged.)  Except  in  its  infancy  it  needs  no  stakes,  but  holds  itself  erect  by  the 
strength  of  its  stalk,  which  is  trained  about  one  foot  high,  and  from  which  the 
cane  or  branches  shoot  out  with  great  vigor,  like  those  of  the  osier  willow  pruned 
low.  Every  winter  all  the  branches  are  cut  back  to  two  or  three  eyes,  and  during 
the  season  the  ground  is  cultivated  in  the  usual  manner,  but  further  than  this  it 
demands  no  attention.  There  is  no  summer  pruning  nor  any  tying,  winter  or 
summer.  It  is  never  hurt  by  frost,  is  proof  against  all  disease,  and  is  unfailing 
in  its  fruiting,  and  yields,  when  in  good  condition,  1,200  to  1,500  gallons  of 
wine  per  acre.  Its  most  favorable  soil  is  a  sandy  loam,  and  when  grown  on  such 
its  wine,  which  is  quite  strong,  is  worth  40  cents  per  gallon.  Of  that  produced 
about  Bordeaux  a  good  deal  is  mixed  with  coarse  red  wine  and  made  into  claret 
for  American  consumption.  Of  itself  it  will  not  make  red  wine.  It  is  possible 
that  this  hardy  vino  or  grape  will  stand  our  severe  winters,  and,  with  or  without 
covering,  obtain  a  footing  in  American  soil.  If  so,  every  farmer,  or  whoever 
else  can  command  a  quarter  of  an  acre  of  land,  might  raise  for  his  own  table  an 
abundance  of  good  sound  wine  at  a  trifling  cost.  Generally  it  is  bad  policy 
to  introduce  a  coarso  plant  of  any  sort,  but  we  have  so  vast  a  spread  of  land  that 
is  too  rich  for  growing  delicate  wines,  no  matter  what  variety  of  plant  is  tried, 
and  of  late  the  mildew  and  rot  have  been  so  discouragingly  fatal  in  many  parts 
of  the  country,  it  might  be  well  to  give  the  "  en  regat "  a  trial,  and  since  we 
must  drink  the  juice  baptized  with  the  names  of  "  St.  Julian,"  "  Chateau,"  "Mar- 
geux,"  and  all  the  saints  of  Medoc,  we  may  as  well  enjoy  the  satisfaction  and 
the  very  largo  profit  of  raising  it  ourselves. 

Not  only  do  the  French  mix  different  kinds  of  grapes  in  the  vat  and  on  the 
press,  but  they  freely  compound  together  different  kinds  of  wine  in  all  stages  of 
maturity.  This  is  done  of  course  with  great  carefulness,  the  success  of  the 
merchant  in  his  business  depending  on  his  skill  in  concocting  what  will  please 
the  palate.  Such  combination  may  be  agreeable  to  the  taste  of  the  consumer, 
and  profitable  to  the  merchant,  but  it  may  well  be  doubted  if  it  is  as  good  for 
the  health  as  that  which  is  simply  natural,  and  made  from  one  variety  of  grape. 

A  French  wine-grower  has  introduced  the  Catawba  into  his  vineyard,  and 
uses  its  juice  to  mix  in  very  small  proportions  with  that  of  native  grapes  to  give 
flavor.  Any  considerable  addition  of  the  Catawba's  musky  quality  would  be 
more  than  the  French  palate,  trained  to  like  only  that  which  is  negative,  could 
verywell  bear.  • 

When  American  wines  were  tested  by  the  jury  at  the  Exposition,  the  French 
jurors,  whose  scale  was  from  one  to  four,  with  a  zero  at  the  foot,  generally  com- 
plimented our  Catawba  with  a  zero,  and  they  remarked  that  the  more  of  the 
natural  flavor  the  wine  possessed,  other  things#being  equal,  the  lower  they  should 
estimate  it.  In  America  the  very  contrary  is  known  to  be  the  case.  The  Ger- 
man jurors,  accustomed  to  wines  of  high  bouquet,  held  quite  different  opinions  from 
the  French,  and  were  much  ploased  with  the  American  wines. 

TREATMENT  OP  WINE. 

In  regard  to  the  more  delicate  wines  of  Europe  which  do  not  bear  exportation, 
an  important  discovery  is  said  to  have  been  made  by  the  distinguished  chemist,  • 
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Pasteur,  of  the  Institute,  which  is  exciting  great  interest,  and  promises  nothing 
less  than  to  secure  wine  against  disease  and  deterioration  for  an  indefinite  period, 
to  enable  it  to  be  transported  with  safety  any  distance,  and  kept  in  any  sort  of 
storehouse.  The  best  way  to  make  known  in  America  the  discoveries  of  Mr. 
Pasteur  would  be  to  translate  and  publish  his  very  valuable  work,  entitled 
"  Etudes  sur  le  Vin,"  sold  by  Victor  Masson  &  Sons,  Place  de  l'Ecole  de  Medi- 
cine, Paris.     Meanwhile  we  will  give  a  brief  synopsis  of  it. 

After  explaining  at  length  the  nature  of  the  different  diseases  of  tbte  wine, 
acidity,  bitterness,  &c.,  tracing  them  all  to  vegetable  parasites,  and  detailing  his 
experiments  in  search  of  an  agent  to  destroy  the  parasites,  Mr.  Pasteur  arrives 
at  the  conclusion  that  they  are  effectually  destroyed  by  heating  the  wine 
up  to  a  point  between  50°  and  65°  Centigrade,  which  would  be  between 
122°  and  149°  of  Fahrenheit.  The  heating  can  be  done  in  a  "  Bain  Marie," 
that  is,  by  placing  the  bottle  or  cask  .in  a  vessel  filled  with  water  and  heating  the 
water,  or  by  hot-air  closets  or  steam-pipes  introduced  into  the  casks.  The  heating 
should  be  gradually  and  carefully  accomplished  in  order  to  enable  any  one  to 
test  the  value  of  this  invention,  so  important  in  its  aims. 

"We  extract  the  following;  wnich  gives  all  the  author  has  to  say  on  the  mode 
he  has  himself  followed  witn  wine  already  in  bottle,  whether  new  or  old,  diseased 
or  sound : 

The  bottle  being  corked,  either  with  the  needle  or  otherwise,  by  machine  or  not,  and  the 
corks  tied  on  like  those  of  champagne  bottles,  they  are  placed  in  a  vessel  of  water ;  to  handle 
them  easily,  they  are  pnt  into  an  iron  bottle-basket.  The  water  should  rise  as  high  as  the 
ring  about  the  month  of  the  bottle.  I  have  never  yet  completely  submerged  them,  but  do 
not  think  there  would  be  any  inconvenience  in  doing  so,  provided  there  should  be  no  partial 
cooling  during  the  heating  up,  which  might  cause  the  admission  of  a  little  water  into  the 
bottle.  One  of  the  bottles  is  filled  with  water,  into  the  lower  part  of  which  the  bowl  of  a 
thermometer  is  plunged.  When  this  marks  the  degree  of  heat  desired,  149°  of  Fahrenheit 
for  instance,  the  basset  is  withdrawn.  Jt  will  not  do  to  put  in  another  immediately ;  the  too 
warm  water  might  break  the  bottles.  A  portion  of  the  heated  water  is  taken  out  and  replaced 
with  cold,  to  reduce  the  temperature  to  a  safe  point ;  or,  better  still,  the  bottles  of  the  second 
basket  may  be  prepared  by  warming,  so  as  to  bo  put  in  as  soon  as  the  first  comes  out.  The 
expansion  of  the  wine  during  the  heating  process  tends  to  force  out  the  cork,  but  the  twine 
or  wrre  holds  it  in,  and  the  wine  finds  a  vent  between  the  neck  and  the  cork.  During  the 
cooling  of  the  bottles,  the  volume  of  the  wine  having  diminished,  the  corks  are  hammered 
in  further,  the  twine  is  taken  off,  and  the  wine  is  put  in  the  cellar,  or  the  ground  floor,  or 
the  second  story,  in  the  shade,  or  in  the  sun.  There  is  no  fear  that  any  of  these  different 
modes  of  keeping  it  will  render  it  diseased ;  they  will  have  no  influence  except  on  its  mode  of 
maturing,  its  colors,  &c.  It  will  always  be  useful  to  keep  a  few  bottles  of  the  same  kind 
without  heating  it,  so  as  to  compare  them  at  long  intervals  with  that  which  has  been  heated. 
The  bottle  may  be  kept  in  an  upright  position :  no  mould  will  form ;  but  perhaps  the  wine 
will  lose  a  little  of  its  fineness  under  such  condition,  if  the  cork  gets  dry,  and  the  air  is  allowed 
too  freely  to  enter. 

Air.  Pasteur  affirms  that  he  has  exposed  casks  of  wine  thus  heated  in  the 
open  air  or  terrace,  with  northern  exposure,  from  April  to  December,  without 
any  injury  resulting. 

Wine  in  the  casks  maybe  heated  by  introducing  a  tin  pipe  through  the  bung-hole, 
which  shall  descend  in  coils  nearly  to  the  bottom  and  return  in  a  straight  line 
and  through  the  pipe  imparting  steam.  If,  after  thus  once  being  heated,  there 
is  such  an  exposure  to  me  air,  by  drawing  off  and  bottling,  as  to  admit  a  fresh 
introduction  of  "parasites,"  the  disease  thus  introduced  may  be  easily  cured  by 
heating  a  second  time. 

Mr.  Pasteur  also  claims  to  hiwo  discovered  and  proved  that  wine  can  bo 
advanced  in  ripening  and  improved  by  "sereation"  conducted  in  a  slow  and 
gentle  manner.  This  is  a  bold  assertion,  but  such  confidence  is  felt  in  the  value 
of  suggestions  coming  from  him  that  both  of  his  methods,  cutting,  as  they  will, 
a  tangle  of  old  theories,  will  have  a  fair  trial  by  his  countrymen,  and  that  with- 
out delay. 

Your  committee  would  say,  in  conclusion,  that  from  what  comparison  we  have 
been  ablo  to  make  between  the  better  samples  of  American  wines  now  on  exhi- 
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bition  at  the  Paris  Exposition,  with  foreign  wines  of  similar  character,  as  well 
as  from  the  experience  of  many  European  wine-tasters,  we  have  formed  a  higher 
estimate  of  our  own  ability  to  produce  good  wines  than  we  had  heretofore  j  and 
from  our  investigations  in  vine  culture  we  are  now  more  confident  than  ever  that 
America  can  and  will  be  a  great  wine-growing  country.  All  that  is  necessary 
for  us  toiival  the  choicest  products  of  other  parts  of  the  world,  will  ere  long 
come  with  practice  and  experience.  We  have  already  several  excellent  varie- 
ties of  the  grape  borne  on  American  soil,  and  suited  to  it  a  soil  extensive  and 
varied  enough  for  every  range  of  quantity  and  quality.  Who  would  discover  a 
patch  of  ground  capable  of  yielding  a  "Johannisberger,"  a  "Tokay,"  or  a 
il  Margeaux,"  need  only  make  diligent  and  careful  search,  and,  somewhere  between 
the  lakes  and  the  gulf  and  the  two  oceans  that  circumscribe  our  vineyard  terri- 
tory, he  will  bo  sure  to  find  it. 

Finally,  your  committee  cannot  close  this  report  without  acknowledging  the 
many  courtesies  extended  to  them  by  European  exhibitors  and  commissioners  in 
facilitating  the  investigations  incident  upon  the  discharge  of  their  duties. 

MARSHALL  P.  WILDER, 
ALEXANDER  THOMPSON, 
WILLIAM  J.  FLAGG, 
PATRICK  BARRY, 
•  Committee. 


SUPPLEMENT. 

VINE  DISTRICTS   OP  SWITZERLAND  AND  GERMANY. 

The  committee,  since  making  their  report  on  the  third  branch  of  the  subject 

Sven  them  in  charge,  have  visited  the  principal  vine  districts  of  Switzerland  and 
ermany,  and  deem  some  of  the  observations  there  made  worth  being  embodied 
in  the  supplemental  report  now  submitted. 

The  vineyards  to  which  attention  was  more  especially  given  were  those  of 
the  borders  of  Lake  Geneva,  those  of  Pfalz  or  Rhenish  Bavaria,  and  of  the 
banks  of  the  Rhine,  the  Neckar,  and  the  Main. 

With  regard  to  the  quality  of  the  soil,  we  have  the  same  remark  to  make  here 
as  was  made  in  the  former  report,  viz,  that  the  vines  yielding  the  best  wine  were 
found  to  be  growing  on  the  poorest  soil.  Geologically,  the  soil  throughout  all 
the  above  districts  is  very  much  the  same,  viz.  basalt  and  sandstone,  both  forma- 
tions usually  seen  in  close  proximity,  the  basalt  uppermost  and  resting  on  the 
other.  The  only  exceptions  were  a  few  patches  of  limestone  and  slate.  The 
basalt  soil  is  esteemed  richer  than  the  sandstone,  and  is  often  hauled  on  to  the 
other  to  enrich  it.  For  instance,  the  vine-dressers  of  Durkheim  actually  manure 
their  thin,  poor,  gravelly  land  with  tens  of  thousands  of  yards  of  earth,  brought 
from  the  neighboring  town  of  Deidesheim,  and  yet  the  Durkheim  wine  is  quite 
superior  to  that  of  their  neighbors.  All  this  was  quite  different  from  anything 
we  noticed  in  France ;  there,  calcareous  rocks  seem  to  underlie  everywhere,  nor 
could  we  learn  of  any  wine  of  high  repute  in  France  that  derived  its  quality 
from  sandstone  or  basalt.  The  vine  husbandry  of  the  Swiss  and  Germans  is  of 
the  first  order.  Nowhere  do  you  see  in  their  vineyards  the  straggling  appear- 
ance so  common  in  those  of  France,  (the  effect  of  frequent  layering  ])  but  the 
lines  are  always  beautifully  true  and  even. .  Although  intervals  or  rows  were  wide 
enough  for  the  plough  to  pass,  nearly  all  the  cultivation  was  done  by  hand,  and 
done  most  thoroughly,  too.  In  France,  as  in  America,  they  stir  the  ground  two 
or  three  times  during  the  season.  In  the  Rhinegan  it  is  done  four  times ;  but 
about  Forst  Deidesheim  and  Durkheim  they  do  it  as.  often  as  every  two  or  three 
weeks  from  the  beginning  to  the  end  of  the  season.     It  is  in  the  above  neigh- 
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borhood  that  basaltic  earth  is  applied  as  a  manure,  as  is  also  clay,  to  make  the 
ground  more  retentive  of  manure ;  and  this  they  do  to  such  an  extent  that  old 
vine  fields  are  seen  which  have  been  raised  visibly  above  the  level  of  the  others 
adjoining  them.* 

The  expenditure  of  labor  in  a  year  on  an  acre  of  those  fields  amounts  to  about 
140  days'  work.  In  the  Pfalz,  it  is  usual  to  train  upon  horizontal  laths  or  lines 
of  wire  running  15  inches  above  the  ground,  very  much  as  is  done  in  Medoc, 
only  that  where  wire  is  used  a  second  line  is  stretched  above  the  other.  If  the 
plan  is  good  in  Medoc  and  the  Pfalz,  it  is  hard  to  see  why  it  would  not  be  good 
everywhere,  especially  in  countries  so  cold  as  Germany  and  the  northern  part  of 
the  United  States.  Indeed,  Mr.  Guyot,  to  whose  book  we  have  already  referred, 
argues  strongly  in  favor  of  everywhere  adopting  the  method  of  training  the 
fruit-bearing  cane  horizontal  with  the  ground  and  very  close  to  it.  "We  ought, 
however,  to  note  here,  that  the  fields  where  this  mode  was  more  particularly 
noticed,  or  connected  with  good  results,  were  in  gravelly  deposits  of  nearly  level 
surface.  Manure  is  freely  used  in  Germany,  much  more  so  than  in  France,  and 
is  prepared  and  applied  with  much  care  and  system.  Cow  manure,  largely  com- 
posted with  straw,  is  the  only  kind  thought  fit  to  manure  vines.  They  sprinkle 
the  heaps  almost  daily  to  keep  them  moist  and  allow  the  mass  to  rot,  at  least 
12  months  before  being  used.  It  is  applied  every  three  years.  As  to  quan- 
tity, it  is  certain  that  some  soil,  like  the  poor  and  unretentive  gravel  beds  of  «the 
Pfalz,  should  receive  more  than  those  of  the  neighboring  slopes,  and  that  the 
calcareous  earths  of  France  need  less  than  the  sandstone  and  the  basaltic  earths 
of  the  Rhine  valley. 

Guyot,  arguing  strongly  in  favor  of  manure,  recommends  the  French  cultivator 
to  put  on  at  intervals  of  three  years  a  quantity  of  manure  that  will  be  equivalent 
in  weight  to  that  of  the  fruit  he  has  taken  off  at  vintage,  while  Mr.  Herzmansky, 
the  steward  at  Johannisberg,  who  tills  some  50  acres  of  vines,  keeps  about  40 
very  large  cows  in  his  stables.  But  will  not  manuring  hurt  the  quality  qf  Hie 
urinet 

In  our  former  report  we  say  that  this  is  an  open  question  as  yet,  and  so  it  is 
in  France,  and  Mr.  Guyot  treats  it  as  such  in  arguing  upon  it.  Of  course 
none  will  doubt  that  were  a  vineyard  to  be  treated  in  this  respect,  as  we  treat 
the  soil  of  a  grapery,  very  poor  wine  would  be  produced,  and  the  only  question 
is,  will  a  moderate  quantity  do  harm!  This  is  precisely  the  question  the  com- 
mittee put  to  Mr.  Herzmansky,  the  intelligent  and  thoroughly  experienced 
director  at  Johannisberg,  where  the  best  wine  in  the  world  is  made.  His  answer 
was,  "  No.  As  we  apply  it  on  this  soil  it  does  not  impair  the  quality  of  the 
wine  in  any  degree ;  on  the  contrary,  it  improves  the  flavor."  Then  lie  led  the 
way  to  his  well-ordered  cow  stables,  and  pointing  to  the  compost  heaps  remarked, 
"  There  is  the  beginning  of  Johannisberger."t 

Now  Johannisberger  is  the  most  delicate  of  wine,  as  it  is  indeed  superlative 
in  every  respect.     By  the  kind  invitation  of  the  Princess  Metternich  the  com- 

*  Some  years  since  the  vineyard  of  F.  T.  Buhl,  of  Deidesheim,  produced  wine  on  the 
natural  soil  of  a  very  inferior  quality,  selling  at  50  centimes  the  litre,  at  a  very  great 
expense.  The  whole  vineyard  was  covered  to  the  depth  of  three  feet  by  volcanic  or  basaltic 
earth  brought  from  a  distance  of  several  miles.  The  experiment  at  the  time  was  thought  to 
be  a  very  hazardous  one,  but  the  enhanced  value  of  the  wines  after  the  addition  proved  that, 
the  owner  was  wiser  than  his  neighbors. 

t  The  vineyard  of  F.  T.  Buhl,  alluded  to  in  a  previous  note,  is  fertilized  by  a  com- 

Sost  made  of  wood-ashes,  stable  manure,  and  earth.  This  is  applied  in  the  spring  in  trenches 
ug  to  the  depth  of  about  ten  inches  and  again  covered  with  earth ;  the  application  is  made 
in  this  manner  to  every  alternate  row  in  the  vineyard.  The  following  year  the  same  process 
is  gone  through"  with  in  the  remaining  rows,  by  the  removal  of  the  soil  as  previously  stated, 
and  the  treatment  of  manure  as  just  detailed ;  this  vineyard  now  produces  wine  of  a  very 
superior  quality,  of  a  delicious  bouquet,  rich  in  saccharine  matter  and  alcohol,  and  possess- 
ing all  those  excellencies  that  we  prize  in  a  first-class  wine,  and  is  now  readily  selling  at 
twelvo  francs  the  litre.  To  which  is  this  wine  most  indebted  for  the  extraordinary  change  in 
its  character— to  the  volcanic  soil,  or  the  manure  which  is  annually  buried  in  the  vineyard  ? 
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mittee  were  allowed  to  taste  specimens  of  the  best  the  castle  cellar  contained, 
including  some  that  was  21  years  old  in  the  cask,  and  some  from  a  cask  that 
was,  par  excellence,  called  the  "  bride  of  the  cellar,"  and  the  opinion  formed  was 
that  the  quality  of  Johannisberger  is  such  that  it  cannot  be  described,  and  can 
be  communicated  only  to  the  organs  of  taste,  nor  can  it  bo  understood  or  even 
imagined,  except  by  those  who  are  so  highly  favored  as  to  have  a  taste  of  it. 
But  this  marvellous  wine  is  but  the  crowning  product  of  the  famous  distriot  of 
the  Rhinegan,  or  that  portion  of  the  valley  lying  just  north  of  Mayence,  a  strip 
less  than  ten  miles  in  length,  whose  fruit  yields  a  juice  which  surpasses  all  others 
of  the  world,  combining  richness  with  flavor  and  delicaey  with  strength.  The 
soil  of  the  Rhinegan  seems  to  bo  of  a  red  sandstone  mostly,  if  not  wholly. 
Johannisberg  hill  reminds  one  strongly  of  the  soil  of  some  parts  of  New  Jersey 
and  Connecticut,  and  in  the  neighborhood  of  New  Haven,  in  the  latter  State, 
the  "  basalt"  is  seen  resting  upon  the  red  stone,  just  as  it  does  upon  the  hills 
that  skirt  the  Rhine.  Nearly  all  the  German  and  Swiss  wines,  and,  indeed, 
nearly  all  the  grapes  grown  in  Germany  and  Switzerland,  are  white,  for  which 
the  soil  and  climate  of  the  former  country  seem  peculiarly  adapted,  while  at  the 
same  time  unsuited  for  ripening  colored  grapes  to  the  tint  needed  in  a  true  red 
wine.  The  peculiarity  of  the  better  sort  of  Rhenish  wines  is  "bouquet,"  and  of 
the  inferior  sort,  acidity ;  compared  with  them,  their  French  rivals  are  quite 
negative,  and  so  are  those  of  Switzerland.  A  French  wine,  white  or  red,  must 
be  very  poor  indeed  if  it  shows  any  acidity,  and  must  be  very  fine  indeed  if  it 
possesses  any  easily-tasted  ''bouquet."  Altogether,  we  must  award  the  palm 
of  excellence  to  the  white  wines  of  the  Rhine,  as  we  do  to  the  skill  and  industry 
of  the  vine-dressers  who  produce  them.  In  considering  the  merits  of  the  dif- 
ferent soils  as  geologically  distinguished  from  each  other,  wo  seem  drawn  to  the 
conclusion  that,  so  far  as  our  observation  has  gone,  the  red  sandstone  is  the  superior 
one,  but  we  confess  ourselves  unfit  to  make  any  such  sweeping  generalization, 
and  will  only  say  that  the  soil  in  question,  for  aught  we  can  see,  seems  as 
fit  as  any  other  to  grow  a  superior  wine.  The  difference  between  wine  made  by 
fermenting  tho  bruised  grapes,  juice,  skin,  pulp,  and  seeds  altogether,  and  called 
"red  wine,"  and  that  mado  by  prossing  immediately  after  gathering  and  ferment- 
ing its  pressed  juice  by  itself,  called  "  white  wine,"  is  not  a  difference  of  color 
alone.  For  certain  bodily  temperaments,  and  for  certain  conditions  of  health, 
possibly,  too,  for  the  peculiar  constitution  of  the  German  people,  white  wine  may 
be  the  best.  And  to  that  of  the  Rhine  country  Liebig  attributes  the  virtue  of 
being  an  antidote  for  calculus  and  gout.  But  all  this  being  admitted,  the  better 
reasons  seem  to  favor  the  production  and  use  of  the  red  wine  in  preference  to 
the  white  where  it  can  be  done.  The  testimony  we  have  obtained  from  the  best 
sources  of  knowledge  on  this  point  amounts  to  this : 

Red  wine  is  much  less  heating,  much  more  tonic,  much  less  exciting  to  tho 
nerves,  much  less  intoxicating  to  the  brain,  and  its  effects  are  more  enduring, 
than  white  wine.  As  wo  of  America  are,  by  reason  of  our  dry  climate,  as  well 
as  from  moral  causes,  more  excitable,  both  from  brain  and  nerve,  than  the 
Europeans,  and  at  the  same  time  much  oftener  in  need  of  tonio  diet,  and  our 
summer  heats  are  so  much  more  intense  than  In  the  wine  latitudes  of  Europe, 
all  the  above  considerations  should  have  peculiar  weight  with  us.  So  highly, 
at  least,  do  tho  French  people  appreciate  them,  that  they  consume  now  littlo 
white  wine,  and  it  bears  always  a  lower  price  in  the  market  than  red  of  equal 
quality.  To  the  general  consumption  of  this  drink  intelligent  Frenchmen  are 
apt  to  attribute  the  fine  health  of  their  peasantry,  as  well  as  their  habitual 
gaiety  and  habitual  temperance.  (The  habitual  use  of  whiskey  has  quite  another 
effect.)  An  American  gentleman,  for  many  years  residing  in  France,  and  for  a 
time  a  professor  in  one  of  the  universities,  affirms  that  the  greatest  longevity  is 
among  those  people  who  take  red  wine  three  times  a  day  and  abstain  from  both 
tea  and  coffee.    When  Americans  consult  French  physicians,  three  times  in  four 
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they  are  ordered  to  drink  red  wino  as  a  habitual  beverage,  and  one  of  tho  com- 
monest daily  events  among  Americans  residing  in  Paris  is  the  cure  of  an  obstinate 
dyspepsia  by  the  same  simple  remedy,  even  in  the  unhealthful  air  of  that  city. 

Tho  German  vineyards  have  hitherto  escaped  any  very  serious  ravages  from 
tho  "  vino  disease."  It  is  met  as  often  as  it  appears,  and  successfully  combatted 
with  sulphur.  Three  applications  aro  made,  the  first  as  soon  as  the  berries  have 
grown  to  bo  as  large  as  tho  head  of  .a  pin.  Early  in  the  day,  and  before  the 
dew  is  dried  off,  the  flour  is  sprinkled  on  the  lower  surface  of  the  loaves,  where 
tho  moisturo  causes  it  to  attach.  The  implement  used  is  a  tube  of  tin,  perfo- 
rated with  numerous  small  holes  at  the  lower  end,  and  with  a  tassel  of  woollen 
yarn  attached  to  that  end.  At  Rheims  we  were  shown  a  large  vine,  trained  to 
a  wall,  one-half  of  which  had  been  treated  as  above  in  tho  spring  of  the  year 
before,  and  the  other  half  neglected.  The  latter  had,  as  a  consequence,  lost* 
all  of  its  fruit,  and  we  visited  the  place  and  saw  it  the  following  season.  It 
showed  yellow  and  falling  leaves  in  July,  and  very  little  fruit,  while  tho  other 
portion  was  perfectly  healthy,  and  was  loaded  with  a  good  crop  of  fruit.  This 
experiment  was  made  by  a  French  gentleman,  who  had  recently  returned  from  a 
long  sojourn  in  America,  and  visited  that  country  for  the  purpose  of  satisfying 
himself  if  the  sulphur  be  really  a  preventive  or  not  against  the  vine  disease,  of 
which  he  had  heard  so  many  doubts  expressed  while  in  America. 

MARSHALL  P.  WILDER, 
ALEXANDER  THOMPSON, 
WILLIAM  J.  FLAGG, 
PATRICK  BARRY, 
Committee  No.  9  United  States  Commission, 


RICE   CULTURE. 


By  Aug&stix  L.  Faveau,  South  Carolina. 


Upwards  of  a  century  ago  one  of  those  accidental  circumstances  so  often 
fruitful  of  important  results  occurred  in  South  Carolina.  A  vessel  from  the 
coast  of  Madagascar  sought  refuge  in  the  harbor  of  Charleston,  and  the  captain, 
having  formed  the  acquaintance  of  Landgrave  Smith,  presented  him  with  a  bag 
of  "  paddy,"  or  "  rough  rice."  This  the  landgrave  caused  to  be  planted  in  his 
garden,  at  tho  corner  of  Tradd  and  Church  streets,  in  the  city  of  Charleston, 
and  so  encouraging  was  the  result  that  much  attention  was  soon  attracted  to  the 
plant ;  and  from  this  small  beginning  originated  the  entire  supply  of  seed  whose 
product,  in  the  year  18C0,  formed  so  important  an  export  commodity  of  this 
country  that  it  amounted  to  162,000  tierces,  or  100,000,000  pounds,  valued  at 
$4,000,000. 

LAXDS  ADAPTED  TO  BICE   CULTURE. 

In  this  article  I  will  confine  my  attention  chiefly  to  what  is  known  as  golden 
or  Carolina  rice.  There  is  a  species  of  bearded  white  rice,  known  as  Highland 
rice,  but  as  it  is  unknown  to  commerce,  of  very  limited  culture  and  inferior 
quality,  and  not  suited  to  the  system  of  cultivation  herein  to  be  described,  it 
will  not  command  my  attention. 

Tho  lands  best  adapted  to  growing  rice  are  those  swamps  and  rush  lands  lying 
immediately  adjacent  to  tide-water  rivers,  between  29°  and  35°  north  latitude. 
For  tho  purpose  of  economical  and  successful  irrigation  they  must  be  perfectly 
level.    They  are  always  alluvial,  and  consist  of  blue  clay,  yellow  mottled  clay, 
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or  black  bay  lands.  The  former  two  contain  a  large  per  cent,  of  isinglass, 
highly  important  to  their  value.  There  is  another  class  of  lands  adapted  to 
rice  culture,  known  as  inland  swamps.  Those  are  large  basins  or  lakes,  sur- 
rounded by  highlands,  having  water  leads  running  into  them,  by  which  they  are 
inundated.  Theso  basins,  being  drained,  are  easily  reclaimed,  and  a  portion  is 
usually  set  aside  as  a  reservoir  for  holding  a  sufficiency  of  water  for  irrigating 
purposes. 

Theso  lands,  though  not  usually  so  prolific  as  the  river  swamps  or  tide-water 
lands,  generally,  under  good  management,  produce  a  heavier  grain,  which  is 
much  sought  after  for  seed.  As  a  general  rule  they  have  heavier  soils,  are  harder 
to  cultivate,  and  not  so  remunerative  as  the  river  swamps. 

PITCH   OP    TIDE. 

Tide  river  plantations  are  usually  located  a  little  above  the  junction  of  salt 
and  fresh  water,  and  extend  up  the  banks  of  the  rivers  so  far  as  the  rise  and  fall 
of  the  tides  are  sufficient  for  flooding  and  draining.  This  rise  and  fall  should 
not  be  less  than  three  or  four  feet,  and  six  or  eight  feet  is  to  bo  preferred,  on 
account  of  the  more  perfect  drainage  theso  latter  figures  afford.  Rice  planta- 
tions are  located  above  the  junction  of  salt  and  fresh  water,  from  the  fact  that 
rice,  being  an  aquatic  plant,  requires  a  vast  amount  of  fresh  water  during  its 
growth,  salt  water  being  fatal  to  it  at  all  stages. 

HOW  RECLAIMED. 

Theso  swamps  are  usually  reclaimed  by  means  of  embankments  or  levees, 
which  are  made  high  and  strong  enough  to  effectually  bar  out  the  river.  Smaller 
embankments,  called  check  banks,  subdivide  that  portion  of  the  plantation  lying 
between  the  main  river  embankment  and  the  highland  into  squares  or  fields, 
generally  from  15  to  20  acres  in  area.  Theso  squares  are  all  subdivided  again 
into  beds  or  lands,  of  25  or  30  feet  width,  by  a  system  of  main  ditches  and  quar- 
ter drains.  Canals,  from  12  to  30  feet  wide  and  four  or  five  feet  deep,  are 
sometimes  cut  from  the  river  embankment,  through  tjje  centre  of  the  plantation, 
to  the  high  land,  for  the  purpose  of  introducing  or  draining  off  the  water  to  or 
from  thoso  fields  situated  far  back  from  the  river.  These  canals  also  form  a 
very  conspicuous  featuro  in  the  harvest  scene,  as  they  serve  as  a  medium  of  nav- 
igation for  the  large  flat-boats  which  convey  the  rice  to  the  stack-yard  in  quanti- 
ties of  8  or  10  acres  at  a  load ;  and  as  rice  usually  yields  from  two  to  three 
tons  of  straw  per  aero,  tho  value  of  tins  immense  water  carriage  can  be  easily 
conceived. 

Flood-gates  or  trunks  having  doors  at  both  ends  are  buried  in  tho  embank- 
ments on  the  river,  as  well  as  in  the  canal  embankments  and  the  check  banks, 
those  at  tbo  outlet  of  canals  being  so  constructed  as  to  permit  tho  flat-boats  to 
pass  into  the  river.  By  means  of  theso  flood-gates  or  trunks  tho  whole  system 
of  irrigation  is  earned  on  nnder  tho  complete  control  of  the  planter,  and  the 
lands  are  flooded  or  drained  at  will. 

CTJLTUKE. 

Tho  canals  and  ditches  being  all  carefully  cleaned  out,  down  to  the  hard 
bottom — tho  banks  neatly  trimmed  and  free  of  leaks — the  flood-gates  and 
trunks  all  water-tight,  either  to  hold  out  or  hold  in  water— the  planter  com- 
mences his  operations,  as  early  in  the  winter  as  possible,  by  ploughing.  These 
lands,  being  yearly  enriched  by  alluvial  deposits  from  tho  river,  do  not  require 
deep  ploughing,  four  or  five  inches  being  generally  sufficient  to  furnish  a  good 
seed  bed,  and  on  account  of  tho  numerous  ditches  subdividing  the  fields  a  single- 
mule  plough  is  always  preferable.  When  lands  are  ploughed  early  in  the  winter 
and  nicely  "  shingled,"  it  is  of  very  great  advantage  to  put  in  a  shallow  flow  of 
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water,  and  suddenly  draw  it  off,  in  severe  weather,  for  the  benefit  of  "  freezing9 
the  furrow  slices.  But  it  is  not  a  good  practice  to  flood  deep,  as  the  weight  of 
water  packs  the  land,  which  becomes  "  ran  together"  by  the  action  of  the  waves, 
and  renders  good  harrowing  afterward  an  impossibility.  Harrowing  is  usually 
begun  only  a  few  days  previous  to  planting,  in  order  that  the  seed-bed  may  be 
as  fresh  as  possible,  to  encourage  germination  and,  by  its  pliancy,  permit  the 
young  roots  to  expand  rapidly  and  take  good  hold  on  the  soil,  in  order  that  the 
plant  may  resist  the  birds  and  a  tendency  to  float.  The  operation  of  harrowing 
is  perhaps  one  of  the  most  important  to  the  crop,  and  no  consideration  must 
induce  the  planter  to  slight  it,  as  this  is  the  golden  opportunity  afforded  him  for 
lulling  his  potent  and  pernicious  enemy — i.  c,  grass — his  dread  all  the  summer 
time.  By  breaking  up  every  clod  now,  and  exposing  its  roots  and  seeds  to  the 
action  of  the  sun,  half  the  battle  is  won.  Immediately  after  the  harrow  comes 
the  crusher,  which  implement  is  not  abandoned  until  the  field  is  reduced  to 
''garden  order."  About  the  10th  or  15th  of  March,  up  to  the  10th  or  15th  of 
May,  the  process  of  drilling  is  carried  on— seeding  from  two  and  a  half  to  three 
bushels  of  clean  seed  per  acre.  At  this  juncture  two  antagonistic  systems  are 
encountered,  one  known  as  li  covered  rice"  and  the  other  as  "  open  trench  rice." 
Both  have  their  advocates.  The  first  system,  or  "  covered  rice,"  is  where  the 
grain  is  covered  up  in  the  soil  two  or  three  inches  deep,  as  fast  as  it  is  drilled 
in,  which  thus  protects  it  from  birds,  floating  away,  &c.  The  other,  "  open 
trench,"  consists  in  leaving  the  rice  entirely  uncovered  in  the  drill,  and  taking 
the  risks  alluded  to,  in  order  to  save  time  and  labor,  the  grain  being  soaked  in 
thick  clay  water  before  seeding,  to  hold  it  to  the  ground. 

IBKIGATING. 

The  seed  being  deposited,  the  flood-gates  are  immediately  opened,  and,  if  it 
be  covered  rice,  and  the  ground  pretty  moist,  the  water  is  taken  in  as  rapidly  as 
the  capacity  of  the  gates  may  afford ;  and  when  it  has  attained  a  depth  of  12 
or  18  inches,  or  deeper,  if  the  check  banks  can  bear  it,  the  water  from  the  river 
is  then  shut  off,  and  the  inside  gate  is  closed,  to  hold  in  what  water  is  on  the 
field.  The  trash  now  rapidly  rises,  and  floats  towards  the  banks,  and  it  must 
be  immediately  hauled  up  with  rakes,  before  it  settles  down  on  the  rice.  In  the 
course  of  a  few  days  the  seed  is  carefully  examined,  and  as  soon  as  the  germ  or 
"  pip"  appears  the  "water  is  drawn  off  the  field  to  the  bottom  of  the  ditches,  and 
kept  out  until  the  rice  has  two  leaves. 

If  the  grain  is  planted  open  trench,  as  soon  as  the  seeding  is  done,  the  water 
is  "leaked"  into  the  field  gradually,  until  the  land  "sobs"  and  the  rice  "sticks;" 
then  it  is  flooded  slowly  until  the  above-mentioned  depth  is  attained ;  the  water 
is  then  held  until  the  nee  has  good  roots,  or  begins  to  float,  and  is  then  drawn 
off  carefully.    Here  all  difference  in  the  culture  ceases. 

LONG  POINT  FLOW. 

The  rice  having  two  leaves— or  earlier,  if  the  field  is  inclined  to  be  grassy — the 
water  is  again  let  in  to  the  same  depth  as  before,  completely  submerging  the  plants, 
and  is  held  to  this  gauge  from  seven  to  ten  days,  the  planter  being  governed  by 
the  weather.  If  warm,  seven ;.  if  cool,  ten  days.  Then  a  "  leat "  is  put  in  the  gate 
and  the  water  let  off  gradually,  until  a  general "  verdure"  is  seen  floating  all  over 
the  field.  At  this  point  the  water  is  stopped  and  a  mark  set  upon  the  gate  as 
a  "gauge  mark."  To  this  gauge  the  water  is  rigidly  held  for  sixty  or  sixty-five 
days  from  the  day  it  first  came  on  the  field.  This  flow,  when  properly  managed, 
effectually  destroys  all  tendency  to  "grass,"  and  promotes  a  vigorous  growth  of 
rice.  It  sometimes  happens  that,  during  this  flow,  the  crop  takes  a  check  and 
stops  growing.  In  this  event  to  take  off  the  water  is  fetal,  as  it  will  produce 
"foxed  rice;"  but  it  must  be  held  firmly  to  the  gauge,  and  in  a  few  days  the 
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plant  wiU  throw  out  new  roots  and  recommence  growing.  If  the  maggot  attack  it 
in  this  flow  the  water  is  drawn  off  for  a  day  or  two  and  replaced.  And  where 
water  is  abundant  and  easily  handled,  the  maggot  can  generally  bo  avoided  by 
beginning,  about  the  thirtieth  day,  to  change  the  water  once  a  week.  To  do  so 
skilfully,  both  gates  must  be  simultaneously  opened  at  the  "  j'oung  flood."  The 
stale  water  will  thus  rush  out  and  fresh  water  come  immediately  back  with  tho 
rising  tide  to  float  the  rice  leaves  and  prevent  them  sticking  to  tho  ground  in 
their  fall.  If  the  maggot  gets  serious  the  field  has  to  be  dried  nolens  volens. 
The  maggot  is  a  tiny  white  worm,  which  is  generated  by  stale  water,  and  attacks 
tho  roots  of  the  plant,  causing  serious  injury  to  the  crop.  Tho  presenqp  of  the 
maggot  may  always  bo  suspocted  by  tho  stiff  and  unthrifty  appearance  of  the 
field. 

DRY  GROWTH. 

If  the  land  is  fertile  at  the  end  of  tho  sixty-day  flow,  it  will  be  found,  on  draw- 
ing off  the  water,  that  tho  rice  has  attained  a  vigorous  growth  of  about  three 
feet,  and  is  well  stocked  with  tillers,  while  also,  if  the  field  is  level,  and  the 
harrowing  and  pulverizing  was  thoroughly  attended  to  before  planting,  no  "grass" 
will  be  seen,  nothing  but  rice  and  the  clean  soil  beneath.  The  field  is  kept  dry 
now  for  about  fifteen  or  twenty  days,  or  until  the  land  dries  off  nicely  and 
tho  rice  takes  on  its  second  growth.  And  if  there  be  no  grass  it  ought  not  to  be  dis- 
turbed with  the  hoe,  as  the  hands,  at  this  stage,  often  do  more  harm  than  good. 
This,  however,  does  not  apply  to  "cat-tails"  and  "volunteers,"  which  should,  of 
course,  be  carefully  pulled  up  by  the  roots,  and  sheafed  and  carried  to  the  banks, 
to  be  disposed  of  by  the  hot  sun. 

HARVEST  FLOW. 

At  the  end  of  fifteen  or  twenty  days,  as  above  mentioned,  the  wator  is  returned 
to  the  field  as  deep  as  the  rice  and  banks  can  bear,  never,  however,  topping  "  the 
fork"  of  the  former.  This  water,  where  circumstances  permit,  is  changed  every 
week  or  two,  by  letting  it  off  on  one  tide  and  taking  it  back  on  the  next,  and 
increasing  the  "gauge**  with  tho  growth  of  the  rice.  When  the  heads  of  the 
rice  are  well  filled  and  the  last  few  grains  at  the  bottom  are  in  the  dough,  it  is  fit 
to  cut,  and  as  little  delay  is  permitted  as  possible,  as  the  rice  now  "over-ripens" 
very  rapidly,  and  shatters  in  proportion  during  the  harvest.  The  water  may  be 
drawn  off  the  field  from  three  to  five  days  before  cutting  the  grain,  and  the  land 
will  be  in  better  condition  for  harvesting. 

HARVEST. 

The  rice  is  cut  from  twelve  to  eighteen  inches  from  tho  ground,  depending 
on  its  growth,  usually  from  four  to  six  feet  high,  and  the  gavels  laid  evenly  and 
thinly  upon  the  stubble,  for  the  purpose  of  curing  and  permitting  the  air  to 
circulate  beneath  it.  Twenty-four  hours  in  good  weather  is  usually  required 
to  cure  the  straw,  and  tho  binding  does  not  commence  before  this  period,  and 
never  while  the  dew  is  on  the  straw.  It  is  safer  always  to  cut  from  sunrise  to 
twelve  o'clock,  and  bind  the  previous  day's  cutting  from  that  hour  to  sunset.  As 
soon  as  bound  the  rice  is  shocked  up  in  wind-cocks,  and  at  the  end  of  a  week 
tak$n  to  the  barn-yard  and  stacked  up  in  ricks,  30  feet  long,  8  feet  wide,  and 
10  feet  high.  A  stake,  four  feet  long,  is  put  into  the  rick  at  each  end  for  daily 
examination,  and  as  long  as  the  stake  does  not  become  too  hot  at  its  point  to  be 
held  by  the  hand,  when  suddenly  drawn  out,  the  rick  is  not  to  be  interfered  with, 
otherwise  it  is  to  be  pulled  down,  aired,  and  re-stacked.  So  soon  as  the  tem- 
porary heat  is  over  the  grain  is  fit  for  the  thresher. 

As  soon  as  tho  rice  is  taken  from  the  field  attention  is  immediately  given  to 
12 
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sprouting  "  volunteer*  and  u  shattered "  riee,  providing  the  crop  lias  not  been 
allowed  to  remain  in  the  field  for  an  indefinite  period  beyond  the  week  alluded 
to  above.  This  is  best  accomplished  by  instantly  flooding  the  field  quite  shallow, 
so  as  to  promote  fermentation,  and  drying  it  again  every  12  or  15  days,  for  a  day 
or  two  at  a  time.  This  process  is  continued  until  freezing  weather  sets  in,  and 
if  the  season  has  not  been  remarkably  cool  it  will  be  found  that  most  of  this 
grain  is  destroyed. 

THRESHING. 

As  this  operation  is  performed  by  steam  power,  it  is  generally  done  with  great 
neatness  and  despatch.  The  main  building  is  commonly  built  on  a  brick  foun- 
dation, about  60  feet  long  by  40  feet  wide,  having  two  stories  and  an  attic ;  the 
first  story  being  14  and  the  second  12  feet  high,  with  what  is  called  by  workmen 
a  square  roof.  At  the  side  of  this  building  is  the  engine  house  and  boiler  room ; 
and  in  front  of  the  main  building,  a  little  distance  off,  is  the  feeding  room,  which 
is  connected  with  the  second  story  of  the  same  by  a  covered  way  which  protects 
the  feeding  cloth.  In  the  second  story  is  placed  the  thresher,  which,  for  a  first 
class  machine,  consists  of  a  cylinder  42  inches  in  diameter  and  36  inches  wide, 
armed  with  1,000  teeth.  In  the  rear  of  the  cylinder  follow  six  revolving  rakes 
with  spring  teeth,  all  of  a  diameter  and  width  corresponding  to  the  cylinder. 
Under  the  rakes  is  a  hopper  which  conveys  the  grain  down  to  two  largo  fans  in 
the  first  story ;  from  these  the  grain  is  taken  by  elevators  and  carried  to  the 
third,  or  screening  fan,  on  the  second  story,  whence  by  elevators  and  spouts  it  is 
deposited  into  large  bins  ready  for  shipment.  The  feeding  cloth  consists  of  an 
endless  canvass,  bound  with  band  leather  and  having  slats  riveted  on  it.  It 
extends  from  the  cylinder  down  to  the  feed  room  in  the  stack  yard.  The  rice 
is  brought  in  sheaves  from  the  ricks  to  the  feed  room,  where  several  hands  are 
stationed  for  the  purpose  of  placing  it  on  the  feed  cloth  in  close  succession.  The 
revolutions  of  the  cloth  thus  keep  a  continuous  stream  of  grain  flowing  into  the 
cylinder,  which^in  turn  is  relieved  by  the  rakes  seizing  the  straw,  and  after 
tossing  out  the  grain  they  throw  it  out  of  a  window  in  the  rear  into  straw  wagons 
below,  kept  ready  to  receive  and  carry  it  away.  A  good  engine,  with  machinery 
of  this  description,  will  thresh  and  clean,  ready  for  market,  1,000  bushels  of  rice 
per  diem.  The  cost  of  such  buildings,  machinery  and  engine,  was,  ante  helium, 
about  $7,000. 

At  this  stage  the  grain  is  called  Anglice,  *l  paddy" — American,  "rough  rice;" 
and  is  generally  shipped  to  market  from  the  plantation  in  cargoes  of  from  3,000 
to  5,000  bushels  at  a  time.  On  arriving  there,  if  " rough  rice"  is  in  demand,  it 
is  immediately  sold  in  that  condition  either  to  European  buyers  or  city  millers. 
The  former  export  it  to  the  European  mills,  and  the  latter  pound  it  in  their  own, 
and  again  bring  it  into  market  as  "  clean  rice,"  in  tierces  averaging  600  pounds 
net.  Good,  well  cleaned  rough  rice,  weighing  45  pounds  to  the  bushel,  will  take 
about  20  bushels  to  make  a  tierce  of  600  pounds  clean  rice. 

BICE  POTJXDING  MILLS. 

As  these  mills  are  very  costly  affairs,  they  are  seldom  erected  by  the  planters 
themselves.  The  building  is  a  much  larger  one  than  that  mentioned  for  thresh- 
ing, and  the  capacity  of  the  engine  and  boilers  very  much  greater.  # 

The  rough  rice  is  first  ground  between  very  heavy  stones,  running  at  a  high 
speed,  which  partially  removes  the  rough  integument,  or  hull  chaff.  This  chaff 
is  passed  out  of  the  building  by  spouts,  and  the  grain  by  similar  means  conveyed 
into  the  mortars,  where  it  is  beat  or  pounded  for  a  certain  length  of  time  by  the 
alternate  rising  and  falling  of  very  heavy  pestles,  shod  with  iron.  These  are 
operated  by  a  revolving  cylinder  of  huge  dimensions,  armed  with  powerful  levers, 
which,  passing  into  a  long  opening  in  the  pestle,  about  15  feet  in  length,  raise 
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it  in  mid  air  and  let  it  fall  suddenly  into  the  great  mortars  below.  From 
the  mortars  elevators  take  the  rice  to  the  fans,  which  separate  the  grain  from  the 
debris.  From  thence  it  goes  through  other  fans  that  divide  it  into  throe  quali- 
ties, known  as  "  whole,"  "  middling,"  and  tl  small  rice."  The  grain  is  lastly 
passed  through  a  polishing  screen,  lined  with  gauze  wire  and  sheep-skins,  which 
revolving  vertically  at  the  greatest  possible  velocity  embellishes  it  with  that 
pearly  whiteness  in  which  it  appears  in  commerce. 

From  the  screen  it  falls  immediately  below  into  a  tierce,  which  is  kept  slowly 
rotating,  and  struck  on  two  sides  with  heavy  hammers,  all  the  time  it  is  being 
filled,  for  the  purpose  of  obtaining  its  greatest  capacity.  The  tierce,  as  soon  as 
full,  is  removed  and  coopered  ready  for  market.  The  cost  of  such  a  mill  was 
$1,000  per  pestle— 50  pestles  being  considered  a  good  market  mill. 

YIELD   AND   PROFIT. 

Good  strong  land,  at  a  fair  pitch  of  the  tides,  well  managed  and  worked  with 
labor  that  can  be  depended  upon  at  all  times,  will  average  from  40  to  50  bush- 
els of  clean  rough  rice  per  acre,  valued  at  about  $1  per  bushel.  And  ten  acres 
to  the  hand,  with  good  animal  force,  and  only  corn  enough  for  provisions,  is 
easily  handled  by  a  good  planter,  making  an  aggregate  of  from  8400  to  $500 
per  hand,  gross.  With  the  provisions  alluded  to  above,  the  rice  crop  is  one  of 
the  most  agreeable  and  profitable  to  cultivate  ;  but,  on  the  other  hand,  if  they 
are  wanting,  disappointment  and  failure  are  the  natural  results. 
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By  Walter  W.  W.  Bowie,  Prince  George's  County,  Maryland. 


SELECTION  AND  PREPARATION  OP  SOIL. 

A  rich  loam  is  the  best  soil  for  tobacco  plants.  The  spot  selected  for  a  bed 
should  bo  the  south  side  of  a  gentle  elevation,  and  as  well  protected  from  winds 
as  possible  by  woods  or  shrubbery.  Tho  land  should  be  warm,  mellow,  and 
well  pulverized.  If  bushes  can  bo  conveniently  obtained,  after  the  ground  has 
been  thoroughly  raked  off,  they  may  be  laid  on  thickly  and  burned,  so  as  to  heat 
the  ground  and  leave  a  thick  coat  of  ashes  upon  it.  Since  the  introduction  of 
guano,  burning  has  not  been  much  practiced.  Rake  off  the  leaves  and  litter, 
dig  deep  with  grubbing  hoes,  chop  back  and  rake ;  continue  to  chop  with  weed- 
ing hoes  and  to  rake,  until  every  clod,  root,  and  stone  is  removed,  and  the  bed 
presents  the  appearance  of  a  well-prepared  hot-bed.  After  the  first  digging 
sow  Peruvian  guano,  at  the  rate  of  400  pounds  per  acre,  and  work  it  in.  For 
every  100  square  yards  mix  one  gill  of  seed  with  half  a  gallon  of  plaster  or 
sifted  ashes,  and  sow  evenly,  in  the  same  manner  as.  gardeners  sow  small  seeds, 
only  with  a„heavier  hand ;  roll  with  a  hand  roller,  or  tread  down  the  bed  with 
the  feet.  If  tho  seed  be  sown  before  the  middle  of  March  the  bed  should  be 
covered  with  bushes,  free  from  leaves,  unless  they  be  pine  brush,  which  is  the 
best  covering.  Sow  any  time  during  winter  when  the  land  is  in  order.  The  best 
time  is  from  the  10th  to  the  20th  of  March,  although  it  is  safest  to  sow  at  inter- 
vals, whenever  the  land  is  in  fine  working  order.  Never  sow  unless  the  land  is 
in  good  working  order ;  if  too  wet  it  will  be  work  thrown  away.  The  beds 
must  be  kept  perfectly  free  from  weeds  and  grass,  which  must  be  picked  out  by 
the  hand. 
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After  tho  plants  are  up  they  should  receive  a  top-dressing,  about  once  in  ten 
days,  of  well  rotted  and  pulverized  horse  manure,  or  a  mixture  of  equal  parts  of 
stable  manure,  ashes,  plaster  and  vegetable  mould,  with  soot  and  sulphur,  say 
four  pounds  of  the  latter  to  four  bushels  of  the  mixture.  This  and  other  such 
mixtures  have  been  found  efficacious  in  arresting  the  ravages  of  the  fly,  it  being 
distasteful  to  the  insect ;  and,  from  the  frequenkdusting  of  the  plants,  increased 
vigor  is  imparted,  enabling  the  plant  tho  sooner  to  get  out  of  that  tender  6tate 
during  which  tho  fly  is  most  destructive  to  it. 

Tho  fly  is  a  small,  black  insect,  somewhat  like  the  flea,  and  delights  in  cold, 
dry,  harsh  weather,  but  disappears  with  the  showers  and  hot  suns  of  opening 
summer.  If  possible,  the  plants  should  stand  in  the  beds  about  one  inch  apart ; 
and  if  too  thick  they  must  be  raked  when  most  of  them  have  become  as  large 
as  a  fivo  cent  piece.  Tho  rake  proper  for  this  purpose  is  a  small  wooden  rake 
with  iron  teeth,  threo  inches  long,  and  slightly  curved  at  tho  points.  The  teeth 
are  flat,  three-eighths  of  an  inch  wide,  and  set  half  an  inch  apart. 

TRANSPLANTING  THE  PLANTS. 

-The  soil  best  adapted  to  tho  growth  of  tobacco  is  a  light,  friable  soil,  or  what 
is  commonly  called  a  sandy  loam,  not  too  flat,  but  rolling,  undulating  land,  and 
not  liablo  to  overflow  in  excessive  rains.  New  land  is  far  better  than  old. 
Theory  and  practice  unite  in  sustaining  the  assertion  that  ashes  are  the  best  fer- 
tilizer for  tobacco.  Where  they  are  not  to  be  had,  and  tho  land  requires  manure, 
a  mixture  of  one-third  saltpetre  to  two-thirds  gypsum,  well  mixed,  may  bo  applied 
at  tho  rate  of  300  pounds  per  acre.  The  land  intended  for  tobacco  should  be 
got  in  nice  order  by  the  latter  part  of  May,  and  when  the  plants  are  of  good 
size  "for  setting,  out,  should  be  scraped,  which  is  done  by  running  parallel  furrows 
with  a  small  one-horse  plough,  two  and  a  half  or  three  feet  apart.,  and  then  crop- 
ping these  again  at  right  angles,  preserving  the  same  distance,  which  leaves  the 
ground  divided  into  squares  of  two  and  a  half  or  three  feet.  Tho  hoes  are  then 
used  to  form  thg  hills,  by  drawing  tho  two  front  angles  of  tho  squaro  into  the 
hollow,  or  middle,  and  smoothing  them  on  top,  and  patting  down  by  one  blow 
of  the  hoe.  Tho  furrows  should  be  run  shallow,  for  tho  hills  should  be  low, 
and  well  levelled  off  on  the  top,  and,  if  possible,  there  should  be  a  slight  de- 
pression near  the  centre,  so  as  to  collect  the  water  near  tho  plant.  After  the 
first  rain  after  tho  land  has  thus  been  prepared,  the  plants  should  bo  removed 
from  tho  seed  beds  and  carefully  planted  in  tho  hills.  Tho  smaller  or  weaker 
hands,  with  baskets  filled  with  plants,  preccdo  tho  planters  and  drop  tho  plants 
on  the  hills.  In  drawing  tho  plants  from  tho  beds,  and  in  carrying  them  to  the 
ground,  great  care  should  bo  taken  not  to  crush  or  bruise  them.  When  drawn 
they  ought  to  be  put  in  baskets  or  barrels,  if  removed  in  carts,  so  as  not  to  have 
many  in  a  heap  together.  The  plants  should  never  be  set  deeper  than  they 
stood  in  the  bed.  Tho  operation  is  performed  by  taking  a.  plant  in  tho  left  hand 
and  inserting  the  root  in  a  hole  made  in  tho  centre  of  tho  hill  with  tho  rigty. 
The  soil  is  well  closed  about  the  root  by  pressing  it  with  the  forefinger  and 
thumb  of  the  right  hand,  on  each  side  of  the  plant,  and  taking  care  to  draw  it 
well  about  the  bottom  of  tho  root.  If  sticks  are  used  in  planting  they  should 
be  short,  and  tho  planter  should  be  careful  not  to  mako  the  holes  too  deep.  The 
plants  ought  to  bo  very  nicely  set,  for  if  tho  roots  arc  put  in  bent  up  or  crooked 
tho  plant  may  live,  but  will  never  flourish,  and  perhaps,  when  too  late  to  replant, 
will  die,  and  then  all  the  labor  will  have  been  lost. 

CULTIVATING  THE  PLANTS. 

In  three  or  four  days  tho  plants  may  be  weeded  out — that  is,  the  hoes  are 
passed  near  the  plants,  and  the  hard  crust  formed  on  the  hills  pulled  away,  and 
the  edges  of  the  hill  pulled  down  into  tho  furrows.     This  is  easily  done  if  pep- 
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formed  soon  after  planting,  but  if  it  is  delayed,  and  the  ground  gets  grassy,  it 
will  become  a  troublesome  operation.  After  weeding  out,  a  teaspoonful  of  plas- 
ter, or  plaster  and  ashes  mixed,  should  be  put  on  each  plant.  In  a  few  days, 
ajy  a  week,  run  a  small  plough  twice  between  the  rows,  with  the  landsido  towards 
^he  plants.  This  is  a  delicate  operation,  and  requires  a  steady  horse  and  careful 
ploughman,  for,  without  caution,  the  plants  will  be  rooted  up,  covered  over,  or 
killed,  by  loosening  and  exposing  the  roots.  In  a  week  after  the  tobacco  culti- 
vator or  shovel  may  bo  used.  Either  implement  is  valuable  at  this  stage  of  the 
crop.  Once  between  the  rows  is  often  enough  for  either  shovel  or  cultivator  to 
pass.  The  crop  can  be  greatly  increased  by  their  use  in  stirring  the  soil  once 
in  10  days  for  four  or  five  weeks,  going  each  time  across  the  former  cultiva- 
tion. Any  grass  growing  near  the  root  of  the  plants  may  bo  pulled  out  by  the 
hand  or  cut  off  by  the  hoe.  As  soon  as  the  tobacco  has  become  too  large  to  be 
cultivated  without  injuring  the  leaves  by  the  whiffle-tree,  the  hoes  should  pass 
through  it,  drawing  a  little  earth  to  the  plants  where  required,  and  levelling  the 
furrows  made  by  the  shovel  or  cultivator.  Care  should  be  taken  to  leave 
the  land  level,  for  level  culture  is  generally  the  best.  When  the  plants 
begin  to  blossom,  select  the  best  for  seed.  Ono  hundred  plants  will  furnish 
abundant  supply  of  seeds  for  a  crop  of  40,000  pounds.  All  the  others  should 
be  topped  before  they  blossom — indeed,  as  soon  as  the  blossom  is  fairly  formed. 
It  should  be  topped  down  to  the  leaves  that  are  six  inches  long,  if  early  in  the 
season ;  but  if  late,  top  still  lower.  If  the  season  is  favorable,  in  two  or  three 
weeks  after  a  plant  is  topped  it  will  bo  fit  for  cutting;  yet  it  will  not  suffer  by 
standing  longer  in  the  field.  The  suckers  are  now  to  be  pulled  off,  and  the 
ground  leaves  saved.  The  suckers  ought  to  be  pulled  off  before  they  get  two 
inches  long,  as  they  spring  out  abundantly  from  each  leaf  where  it  joins  the 
stalk.  Ground  leaves  are  those  at  the  bottom  of  the  stalk,  which  become  dry, 
and  should  be  gathered  early  in  the  morning,  when  they  will  not  crumble. 

The  worms  ought  to  be  destroyed  as  fast  as  they  appear,  or  they  will  destroy 
the  croft.    Turkeys  are  the  greatest  help  in  this  warfare  that  the  planter  can  get. 

* 

CUTTING  AND    CUBING. 

When  the  plant  begins  to  yellow  it  is  time  to  put  it  in  tho  house.  It  is  cut  off 
close  to  tho  ground,  by  turning  up  the  bottom  leaves  and  striking  with  a  tobacco- 
knife,  formed  of  an  old  scythe — such  knives  as  are  often  used  in  cutting  down 
corn.  The  plants  should  lie  on  the  ground  for  a  short  time,  to  fall  or  wilt,  and 
then  be  taken  up  and  placed  in  small  heaps  of  eight  or  ten  plants,  to  bo  removed 
in  a  cart  or  wagon  to  tho  tobacco-house,  or  to  be  speared  in  the  field,  and  then 
carried  on  the  sticks  to  the  house.  There  are  various  modes  of  securing  it  in 
the  heuse — by  pegging,  splitting,  tying  with  twine,  and  spearing,  the  latter  npw 
being  considered  the  best  and  most  expeditious  method.  Tobacco  sticks  are 
small,  round  and  straight,  4 J  to  5£  feet  long.  They  may  be  rived  out  like 
lath  or  narrow  paling,  1  to  1 J  inch  square,  smaller  at  one  end  than  the  other. 
Ono  end  is  sharpened  to  admit  the  spear.  The  spear  is  round,  or  like  the  Indian 
dart  in  form.  It  is  made  of  iron  or  steel,  blight  and  sharp.  These  sticks  are 
carried  to  the  field,  and  dropped  one  at  each  heap  of  newly  cut  tobacco.  The 
spearing  is  dono  by  jobbing  one  end  of  the  stick  into  the  soft  ground,  the  spear 
being  on  the  other  end,  and  with  both  hands  running  the  plant  over  the  spear 
and  down  the  stick,  thus  stringing  the  8  or  10  plants  in  the  heap  on  the  stick. 
It  is  then  laid  in  piles,  or  placed  at  once  on  the  wagon  to  be  taken  to  the  house, 
and  handed  up  to  the  person  who  hangs  the  sticks  across  the  joists  or  beams, 
placing  them  12  or  15  inches  apart,  and  smoothing  the  leaves  down  so  as  not 
to  let  them  crumple  in  the  curing,  and  adjusting  the  plants  on  each  stick,  that 
one  shall  not  touch  the  other.  As  the  tobacco  cures  the  Bticks  may  be  pushed 
closer  together,  to  make  room  for  more  tobacco  and  to  exclude  damp  air  from 
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the  cured  tobacco.  The  tobacco  houses  should  have  many  doors  and  windows, 
so  as  to  admit  light  r.nd  dry  air,  and,  by  closing  them  in  bad  weather,  to  exclude 
tho  rain  and  dampness,  which  materially  damage  the  tobacco,  besides  injuring 
the  color  ot  it.  But  a  better  plan  for  such  as  can  afford  it,  and  all  can  who 
grow  mrge  crops,  is  to  have  the  house  perfectly  tight  when  tho  doors  are  closed, 
and  to  hang  the  tobacco  plants  rather  further  apart,  and  euro  it  with  Messrs. 
Bibb  &  Company's  patent  tobacco  "  firing  and  curing  apparatus." 

This  apparatus  is  not  costly,  and  wiil  pay  for  itself  by  the  increased  value  of 
ten  hogsheads,  or,  in  some  cases,  five  hogsheads.  Ripe  tobacco  cured  by  it  is 
admitted  to  bo  worth  in  the  market  twice  as  much  as  if  air-cured.  It  is  highly 
recommended  by  all  who  have  used  it.  It  eaves  the  expense  of  large  barns  by 
effectually  curing  tho  tobacco  in  a  few  days,  when  it  can  be  taken  down  and 
removed  to  convenient  sheds  or  pushed  to  the  outer  sides  of  the  house,  and  stowed 
as  close  as  possible  without  danger,  for  it  is  thoroughly  dried,  and  the  house  can 
bo  again  filled;  and  thus  the  curing  of  tho  crop  goes  on  until  all  is  secured. 
With  this  apparatus  the  dried  tobacco  can  be  brought  into  tho  proper  state  for 
shipping  and  preparing  for  market  at  any  time,  by  means  of  the  warm  vapor  it 
produces  when  arranged  for  the  purpose.  Any  person  of  ordinary  intelligence 
can  manage  it.  So  safe  is  it  from  danger  of  fire  that  many  careful  planters  use 
it  without  fear  in  houses  surrounded  by  wheat  and  haystacks. 

After  tobacco  has  been  cured  and  is  dry,  whenever  the  weather  is  mild  and 
damp  it  will  become  soft  and  pliant,  and  then  may  be  stripped.  It  is  first  taken 
off  the  sticks  and  laid  in  heaps,  and  then  the  leaves  are  stripped  from  the  stalks 
and  tied  in  bundles  of  about  one-fifth  or  sixth  of  a  pound  each.  The  bundle  is 
formed  by  wrapping  a  leaf  around  the  upper  part  of  a  handful  of  leaves,  for  three 
or  four  inches,  and  tucking  tho  end  into  the  middle  of  the  bundle.  There  should 
be,  if  the  quality  of  the  crop  permits,  four  sorts  of  tobacco,  second,  bright,  yel- 
low, and  dull.  When  the  tobacco  is  taken  down  the  cullers  take  each  plant 
and  pull  off  all  defective,  trashy,  ground,  and  worm-eaten  leaves  next  to  the  big 
end  of  the  stalk,  and  then  throw  it  to  the  next  person,  who  takes  off  all  the  best 
bright  leaves  (and  if  there  be  any  yellow  leaves  he  lays  them  one  side,  until  he 
has  fifot  enough  to  make  a  bundle)  and  throws  the  plant  to  the  next,  who  takes 
off  all  the  rest,  being  tho  dull  ;  and  the  respective  strippers,  as  they  get  enough 
leaves  in  hand,  tie  up  the  bundles,  and  throw  them  apart  to  keep  the  sorts  sepa- 
rate for  convenience  in  bulking.  Stripping  should  not  be  dono  in  dry,  harsh 
weather.  It  is  best  not  to  take  down  more  than  can  be  tied  up  in  a  few  hours. 
To  bulk  tobacco  requires  judgment  and  neatness.  Logs  should  bo  laid  parallel 
with  sticks  or  boards  across  to  support  tho  bulk,  and  allow  free  passage  for  air 
under  the  bottom. 

The  bundles  are  then  taken,  one  at  a  time,  smoothed  and  spread  out.  This  is 
mest  conveniently  dono  by  putting  them  against  the  breast  and  stroking  the 
leaves  downward,  smooth  and  straight,  with  the  hand.  They  are  then  passed, 
two  bundles  at  a  time,  to  the  man  bulking.  He  lays  them  down,  two  at  a  time, 
in  a  straight  row,  and  presses  with  his  nands;  the  broad  part  of  the  bundles 
slightly  projecting  over  the  next  two.  Two  rows  of  bundles  are  put  in  a  bulk, 
and  both  carried  on  together;  the  heads  being  the  outside,  and  the  tails  touching 
or  barely  lapping.  The  bulk,  when  carried  up  to  a  sufficient  height,  ought  to 
havo  a  few  sticks  laid  on  tho  top  to  keep  it  in  place.  It  must  now  be  often 
examined,  and  if  it  gets  warm  or  has  a  musty,  bad  smell,  it  will  require  to  be 
changed  into  another  bulk,  laying  it  down  one  bundle  at  a  time  without  pressing, 
so  that  it  may  lie  loose  and  open  to  admit  free  circulation  of  air.  This  is  called 
wind-rowing.  After  it  has  become  thoroughly  dry  and  has  a  strong  smell  it  is 
fit  to  "  condition ;"  that  is,  when  the  moisture  or  warmth  of  weather  makes  it 
pliant,  it  is  bulked  in  three  or  four,  or  even  six-rowed  bulks,  and  covered  with 
boards  or  sticks  and  weighted  down  with  logs,  &c.,  when  it  will  keep  in  nice 
order  for  packing  in  hogsheads  at  any  time.    The  best  time  to  pack  is  during 
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mild,  pleasant  weather  of  spring,  or  in  summer.  The  best  tobacco  prize  is  one 
known  as  Page's  prize.  It  is  cheap,  expeditious  in  its  working,  and,  being  easily 
taken  down  and  put  up,  may  with  convenience  be  moved  from  house  to  house. 

THE   OLD  SYSTEM   OP  GBOWTffG  TOBACCO. 

In  the  days  of  slavery,  tobacco,  like  king  cotton,  was  grown  on  too  large  a 
scale,  and  consequently  did  not  pay  per  acre  what  it  ought  by  half,  and  impov- 
erished the  lands  where  it  was  grown.  Now,  things  have  wonderfully  changed, 
and  planters  cannot  afford  to  pay  high  prices  for  the  unstable  labor  of  migratory 
freedmen  and  grow  tobacco  on  a  large  scale.  Again,  when  grown  extensively 
by  one  planter,  as  formerly,  he  cannot  compete  in  the  market  with  the  small  crops, 
nicely  handled,  of  the  thousands  of  farmers  who  are  for  the  first  time  growers 'of 
tobacco.  Another  reason  is,  common  tobacco  will  not  sell  now-a-days.  Nothing 
"but  good,  fair  tobacco,  with  fine  wrappers,  will  sell,  and  that  brings  high  prices.  It  is 
clear,  then,  that  the  best  policy  for  growers  is  to  try  to  make  no  more  than  they  can 
make  and  take  care  of,  so  as  to  command  a  good  living  price.  With  industry  and  a 
favorable  season,  and  good  soil,  as  many  as  7,000  or  8,000  pounds  of  tobacco 
have  been  made  by  each  hand,  little  and  big,  besides  the  other  usual  grain  crops 
on  a  farm ;  but  being  made  on  all  sorts  of  land,  and  air-cured,  rammed  into 
houses  forced  to  hold  double  their  proper  capacity,  the  tobacco  allowed  to  make 
as  great  a  growth  as  possible,  looking  to  weight  more  than  quality,  and  carelessly 
managed  from  beginning  to  end,  it  brought  in  the  market  an  average  price  of 
(3  per  100  pounds.  This  would  be  $240  per  hand  for  the  very  extraordinary 
crop  of  8,000  pounds.  This  was  bad  management  then,  when  labor  cost  nothing 
but  food  and  clothing,  and  yet  that  expense  was  repaid  with  enormous  interest 
in  the  increased  value  that  very  labor  was  acquiring  for  its  owner.  But  now, 
when  so  high  a  price  must  be  paid  for  labor,  such  a  practice  is  ruinous.  Under 
the  present  state  of  affairs  but  one  course  is  left  for  the  grower  of  tobacco,  and 
if  he  follows  it  I  am  sure  he  will  reap  a  full  reward.  I  venture  to  suggest  a 
system. 

THE  NEW  SYSTEM  OE  GBOWING  TOBACCO. 

In  the  beginning  I  would  say,  unless  his  land  is  a  good  tobacco  soil  naturally, 
let  no  man  attempt  at  this  day  to  grow  the  plant,  for  if  he  does  he  must  fail  to 
make  a  living  profit  from  bis  labor.  If  the  soil  is  light,  alluvial,  clover-pro- 
ducing, and  too  light  for  heavy  crops  of  wheat,  let  it  be  well  ploughed  in  the 
spring,  and,  unless  very  rich,  fertilized  so  as  to  hasten  the  growth  ot  the  plant ; 
work  it  well,  after  planting  no  more  than  can  be  managed  well  by  faithful  and 
reliable  laborers  on  the  farm  during  all  its  stages  from  planting  to  packing ; 
keep  it  clear  of  worms ;  top  early  and  top  low ;  house  when  ripe ;  cure  with  the 
tobacco-curing  apparatus ;  assort  and  manage  neatly,  and  send  to  market  in  nice 
order.  This  being  done  there  will  probably  be  an  average  of  800  pounds  to  the 
acre,  worth  from  $20  to  $30  per  100  pounds,  or  $160  to  $240  per  acre.  Allow- 
ing three  acres  to  each  hand  you  have  an  income  of  $480  to  $720  per  hand, 
and  only  three  acres  of  land  employed,  while  on  the  old  system  eight  acres  were 
used,  and  only  $240  made.  These  estimates  are  low,  for  there  are  many 
instances  in  the  lower  counties  of  Maryland  where  much  larger  returns  have  been 
realized  by  pursuing  this  system,  which  I  do  not  claim  as  original,  but  the  result 
of  the  actual  experience  of  practical  planters,  who  did  not  stop  to  lament  during 
the  transition  state  of  labor,  but  boldly  met  the  tide  of  impending  ruin,  and 
started  out  upon  a  new  system,  employing  with  pleasure  all  the  substitutes  for 
labor,  offered  by  labor-saving  machinery  and  new  inventions,  to  aid  the  skill  and 
furnish  hands  to  the  husbandman ;  and  they  have  been  well  compensated  for 
their  hopeful  enterprise. 
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In  consideration  of  the  great  number  of  persons  who  have  lately  engaged  in 
the  glowing  of  this  crop  on  a  small  scale  this  essay  has  been  prepared,  with  a 
view  to  facilitate  their  work.  The  writer  has  studied  to  be  plain,  practical,  and 
as  concise  as  possible,  in  order  to  be  perfectly  understood.  He  hopes  he  has 
succeeded,  and  that  his  effort  may  conduce  to  the  success  of  the  tobacco  planters 
of  the  Union. 


EXPERIMENTS  IN  LIQUID  MANURING. 


By  William  S.  Rand,  of  Concord,  Kentucky. 


In  1858  my  attention  was  drawn  to  the  well-known  fact,  that  at  the  foot  o* 
hills  the  earth  was  always  rich  and  productive.  This  simple  fact  convinced  me 
that  the  fertilizing  properties,  accumulating  so  regularly,  washed  from  the  hill 
sides;  and  that  it  was  reasonable  for  manures  to  be  transported  through  liquids. 
My  conclusion  then  was  that  all  the  fertilizing  qualities  of  manures  must  be 
reduced  to  liquids,  before  they  can  be  absorbed  by  the  growing  plants.  By 
decomposing  the  rough  manures  the  necessary  gases  are  evolved,  whereby  all 
vegetation  exists. 

Another  effect  of  liquid  manure  upon  the  soil  is  that  in  whatever  direction  the 
liquid  wastes  run  there  you  will  find  thriving  the  tenderest  and  most  delicate  of 
plants.  Then  if  this  washing  from  manure  heaps  will  penetrate  the  minute 
fibres  of  the  smallest  vegetation,  would  it  not  supply  larger  and  hardier  plants 
with  corresponding  increase  f  These  reflections  induced  me  to  put  some  of  my 
convictions  into  practical  use,  which  has  resulted  in  success. 

The  first  experiment  failed  by  applying  too  strong  a  liquid  to  hot-house 
plants,  which  somewhat  shook  my  faith.  So,  in  the  spring  of  1858  I  erected 
two  large  structures  like  lye-hoppers,  holding  a  wagon  load  each,  and  so  arranged 
as  to  lead  the  drippings  off  into  a  barrel  Bunk  in  the  ground.  Into  one  of  these 
hoppers  I  put  fresh  stable  manure,  and  turned  rain  water  off  one  side  of  the  house 
upon  it.  The  liquor  was  offensive  and  destructive  to  young,  tender  growth,  but 
nourishing  and  effective  if  applied  to  the  ground  previous  to  tilling. 

The  next  experiment  was  leaching  all  the  waste  soapsuds,  slops  and  dish 
water  through  fresh  barn-yard  manure!  which  was  attended  with  inconvenience, 
but  resulted  most  favorably  as  an  experiment.  In  February,  1858,  it  was  used 
without  reserve  on  flowers,  under  cover  and  exposed.  In  the  hot-house  built 
underground,  and  covered  with  glass  roof,  it  revived  and  nourished  all  the  flowers, 
plants,  &c.,  and  increased  the  temperature  to  such  a  degree  that  vegetation  seemed 
to  grow  by  magic.  A  change  from  the  use  of  liquid  manure  to  tepid  rain-water  was 
apparent  in  a  few  hours.  The  soapsuds  leeching  was  increased  with  the  addition 
of  wood  ashes  in  proportion  to  one  bushel  of  fresh  wood  ashes  to  ten  of  stable 
manure.  This  alkali  had  the  strengthening  effect  of  maturing  the  woody  parts  of 
vegetation  and  diminishing  the  vine-growing  plants.  Having  a  dairy  in  opera- 
tion, the  cow-droppings  were  conveyed  to  the  hopper  and  converted  into  liquid 
manure ;  leeching  soapsuds  through  a  peck  of  fresh  hen  manure  to  five  bushels 
of  cow  droppings.  This  yielded  a  liquid  that  had  a  most  vigorous  effect  upon 
all  vine-growing  plants,  and  a  contrary  result  upon  the  fruit-bearing  department 
of  our  limited  vineyard. 

These  observations  convinced  mo  that,  on  the  theory  that  like  begets  like,  it 
was  necessary  to  know  the  component  parts  of  all  vegetation  in  order  to  feed 
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the  various  plants  with  what  nature  designed  for  their  support.  I  saw  in  making 
these  experiments  that  wjiat  would  enrich  one  plant  would  impoverish  another; 
so  my  object  was  to  produce  a  liquid  composition  that  would  embrace  all  the  parts 
necessary  for  the  fruitful  growth  of  vegetation.  About  this  time  the  newspapers 
were  ^describing  the  newly  discovered  Peruvian  guano,  and  its  beneficial  effects 
upon  all  the  vegetable  kingdom.  I  was  not  long  in  securing  the  wonder  of  the 
age,  and  made  fair  and  thorough  applications.  The  result  went  to  show  that 
Peruvian  guano  is  a  good  manure  and  is  indispensable  in  some  soils ;  but  it  is 
of  no  particular  advantage  on  strong  limestone  sections  j  and  that  the  proper 
application  of  the  liquid  manure  will  excel  Peruvian  guano  in  early  growth  and 
vigorous  development.  Besides,  liquid  manures  are  aiways  months  in  advance 
of  the  raw  material,  ready  to  be  absorbed,  while  the  raw  material  is  under- 
going decomposition.  Many  manures  and  manufactured  fertilizers  have  attracted 
the*  attention  of  farmers,  but  the  daily  wastes  of  their  households  are  cheaper 
and  more  convenient,  if  not  superior. 

The  materials  undergoing  experiment  in  the  second  hopper  varied  in  substance 
and  effect.  Lime,  rotten  wood,  decayed  vegetation,  refuse  meats,  old  bones, 
iron,  ashes,  leather,  slops,  indeed  everything  perishable  in  and  around  a  farm, 
found  its  way  into  this  pile,  and  boiling  hot  water  was  poured  over  as  occasion 
required.  The  application  of  this  compound  was  poisonous  to  vegetation,  except 
corn  and  potatoes.  This  Jiquid,  however,  was  not  so  successful,  and  the  contents 
of  both  hoppers  were  run*  into  one  hogshead.  This  proved  the  crowning  experi- 
ment, and  from  season  to  season  the  hopper  was  filled  with  the  most  varied  and 
promiscuous  mass  of  decaying  vegetation  and  animal  matter  that  could  be  col- 
lected, care  being  taken  that  no  one  of  the  articles  should  exceed  in  quantity,  but  that 
the  parts  should  be  as  nearly  equal  as  possible,  reserving  for  the  top  course  lime, 
ashes  and  sand,  thereby  keeping  the  fermentation  beneath  the  surface,  and  placing 
in  the  liquor  a  bag  of  charcoal  to  deodorize  it. 

Having  acquired  what  was  deemed  and  proved  a  great  success,  rotten  com- 
post and  barnyard  manure  was  well  worked  in  one  portion  ;  another  space  of 
equal  size  was  prepared  for  phosphates,  patent  fertilizer,  &c,  and  worked  up 
according  to  the  manufacturers"  printed  directions ;  and  the  third  space  was 
turned  up  and  thoroughly  saturated  with  the  combined  liquid  manure.  The 
same  crop,  onion  sets,  was  put  out  in  each  bed,  and  the  result  was,  that  the  soil 
prepared  with  the  liquid  manure  was  so  productive  that  the  onions  were  eaten  in 
the  spring  before  the  remainder  reached  a  size  fit  for  table  use.  The  barnyard 
manure  was  second,  and  the  fertilizer  slow  but  producing  a  safe  crop.  Parsnips, 
beets,  and  cabbage  were  alike  tested,  with  similar  results. 

This  experiment  demonstrated  that  manures  ctfn  be  reduced  into  fluid  extracts, 
easily  prepared,  at  small  expense,  ready  for  instant  application  to  the  farmers' 
crops,  to  be  at  once  appropriated  by  vegetation.  The  plant  can  thus  accept  the 
substance,  brought  in  abundance  to  its  many  mouths.  There  was  but  one  dry 
fertilizer  that  held  a  respectable  comparison  with  the  liquid  manure,  and  that  was 
equal  parts  of  rotten  chip  manure,  hen  droppings,  and  sand,  mixed  and  applied 
as  soon  as  the  ground  would  bear  cultivating.  This  compound  is  far  ahead  of  any 
of  the  manufactured  fertilizers  offered  in  the  market;  indeed,  you  can  take  most 
of  these  manures,  liquify  them,  apply  the  liquid  at  the  same  time  you  do  the  dry 
material,  and  the  advantages  will  bo  a  hundred  per  cent,  in  favor  of  the  liquid 
manure.  These  observations  are  made  from  memory,  otherwise  the  exact  differ- 
ences would  be  given  in  detail. 

In  the  view  of  the  writer,  the  best  evidences  exist  of  the  success  and 
advantages  of  liquid  manures  over  composts  and  raw  fertilizers.  The  growth  of 
garden  seeds  sent  by  Commissioner  Capron  is  a  fair  test  and  example.  Two 
beds,  each  4  feet  wide  and  20  feet  long,  were  prepared  in  March,  one  with  the  best 
of  dry  compost,  and  the  other  with  the  liquid  from  the  same  compost  poured 
over  the  soil.    Equal  portions  of  Simpson's  early  lettuce  were  placed  in  each 
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bed  ;  one  is  now  ready  for  use,  the  other  just  appearing.  Carter's  first-crop  peas 
were  given  a  favorable  trial — half  in  the  compost  manure  bed,  and  the  residue 
in  the  liquid  manure  bed ;  the  peas  in  the  latter  are  five  inches  high,  the  others 
not  up.  Of  Wood's  early  frame  radish,  the  liquid  manured  will  be  ready  for  use 
in  a  few  days,  while  the  compost  manured  are  weak,  and  doubtless  their  inquis- 
itive roots  are  feeling  around  some  lump  of  dry  con$post  for  life  and  substance, 
while  the  liquid  is  fed  to  the  hungry  plant  and  absorbed.  The  new  Madeira 
onion  is  up  and  growing  finely,  while  the  seed  in  the  compost  is  awaiting  the 
action  of  rain  and  sunshine  to  supply  its  wants.  These  tests  were  made  under 
very  limited  circumstances,  and  on  garden  products  only. 

If  liquid  manures  are  to  be  applied  on  a  large  scale,  farmers  interested  must 
invent  the  apparatus  for  reducing  manures  to  a  liquid  state.  A  cheap  and  simple 
apparatus  is  a  common  lye  vat  or  hopper.  Fill  with  two  bushels  new  stable 
manure,  a  half  bushel  hen  droppings,  one  peck  of  lime,  one  peck  of  sand,  half 
a  bushel  of  new  ashes ;  then  set  the  hopper  to  running  by  pouring  over  the 
whole,  hot  or  cold  slops,  soapsuds,  chamber  lye,  and  the  refuse  liquids*  of  the 
household.  In  a  week  or  two  stir  the  compost,  and  run  the  liquor  through 
again.  After  extracting  (as  you  may  think)  all  the  virtues  of  the  contents, 
the  latter  may  be  used  for  mixture  with  other  compost,  or  applied  immediately 
as  a  fertilizer,  and  will  prove  equal  if  not  superior  to  most  advertised  fertilizers. 

HOW  TO  APPLY  LIQUID  MANURE. 

If  very  strong,  mix  with  earth  previous  to  planting  seed,  two  to  three  gallons 
to  the  square  yard.  When  vegetation  is  up  make  the  application  near  and  around 
the  plants  at  evening,  or  any  time  after  rain,  which  is  the  safest  way.  The 
manure  can  be  used  until  the  plants  bear  fruit.     Once  in  48  hours  is  often  enough. 

The  German  proprietor  of  eight  acres,  referred  to  by  Morris  in  "  Ten  Acres 
Enough,"  who  transformed  the  neglected  farm  of  a  drunkard  owner  into  a  garden 
of  immense  productiveness  and  great  profit,  furnishes  an  example  of  an  inex- 
pensive style  of  tank,  made  by  sinking  a  brick  cistern  in  the  barnyard,  into 
which  the  liquid  manure  from  six  cows  and  two  horses  was  conducted,  as  well 
as  the  wash  from  the  pig  pen  and  barnyard.  The  manure  heap  was  always  under 
cover,  and  kept  thoroughly  saturated  by  means  of  a  pump  in  the  cistern,  which 
was  also  used  for  filling  a  hogshead  placed  upon  wheels,  and  used  for  distribut- 
ing the  fertilizing  liquid.  The  German  started  with  a  capital  of  three  dollars, 
paid  in  labor  for  four  pigs,  and  from  these  and  the  refuse  of  the  family  made,  in 
a  buried  hogshead,  sufficient  liquid  manure,  applied  by  means  of  a  wheelbarrow, 
to  fertilize  his  acres,  obtain  more  stock,  and  grow  crops  enough  in  four  years  to 

a  $600  for  the  place,  support  his  family,  and  gather  around  him  many  house- 
1  comforts  and  farm  implements  and  appliances. 

Mr.  Morris,  acting  upon  the  suggestion  of  the  thriving  German,  built  in  his 
own  barnyard  a  tank,  into  which  was  conducted  the  wash  from  stable,  pig  pen, 
and  yard.  Once  or  twice  per  week  this  was  pumped  up  and  distributed  over  the 
manure  heap,  and  over  a  huge  pile  of  leaves,  the  whole  mass  being  saturated 
with  liquid  manure,  and  never  allowed  to  become  dry.  In  the  spring  both  heaps 
were  found  to  be  reduced  to  a  half  fluid  mass.  The  effects  of  this  manure  were 
marked,  bringing  early  vegetables  to  market  10  days  sooner  than  those  of 
neighboring  gardens,  and  the  fall  crops  enjoyed  a  still  greater  advantage  from 
the  longer  continuance  of  the  manuring. 

I  will  conclude  with  the  request  that  farmers  try  the  experiment  of  liquid 
manuring,  and  satisfy  themselves  of  its  superior  utility. 
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FARM  EXPERIMENTS. 


By  W.H.Farquhar,  Sandy  Spring,  Maryland 


It  is  proposed  to  show  the  importance  of  farm  experiments,  to  point  out  the 
imperfect  manner  in  which  they  are  generally  made,  and  the  consequent  uncer- 
tainty of  the  results,  and  to  suggest  some  practical  considerations  that  must  be 
taken  into  account  in  order  to  render  them  reliable,  and  to  obtain  the  valuable 
fruits  they  should  be  made  to  yield. 

Of  all  classes  of  men  farmers  are,  perhaps,  the  most  devoted  to  the  empirical 
method  of  drawing  conclusions ;  they  are  the  most  inclined  to  rely  on  the  results 
of  experience  j  to  insist  on  seeing  them  with  their  own  eyes,  and  to  reject  what 
they  term  theory.  This  being  a  marked  feature  of  their  .character,  it  might  be 
supposed  a  work  of  supererogation  to  press  upon  their  minds  the  subject  of  the 
present  article.  Teach  a  farmer  the  importance  of  making  experiments  in  his 
operations !  He  don't  believe  in  anything  else !  He  and  his  forefathers  have 
been  at  it  all  their  lives.  Still  it  is  a  fact  well  known  to  all  intelligent  men  in 
the  profession,  that  this  way  of  making  experiments  has  been  pursued  from  year 
to  year,  and  from  age  to  age,  without  arriving  at  decisive  conclusions,  at  all 
proportional  in  value  and  number  to  the  vastness  of  the  field  from  which  they 
are  drawn.  Some  of  the  most  simple  and  important  questions,  of  the  most  fre- 
quent recurrence  in  practice,  are  answered  differently  by  those  engaged  in  deal- 
ing with  them  continually,  while  the  modes  of  operation  pursued  are  directly 
opposite.  The  experience  of  one  farmer  on  certain  points  is  just  the  reverse  of 
his  neighbor's — the  results  of  one  year's  trial  are  frequently  contradicted  the  next 
season. 

I  am  aware  that  part  of  these  discrepancies  is  owing  to  the  infinite  variety  of 
circumstances  which  surround  the  man  engaged  in  agricultural  pursuits.  Some 
illusion  must  ever  be  inseparable  from  a  limited  view  of  an  illimitable  field.  It 
is  not  probable  that  the  practical  farmer  will  ever  «be  able  to  attain  the  precision 
and  certainty  which  characterize  the  chemist's  work.  The  field  of  the  one  can- 
not be  contracted  into  the  laboratory  of  the  other.  But  it  sdtems  reasonable  to 
suppose  that  a  considerably  greater  degree  of  certainty  is  attainable  in  the  com- 
mon and  simple  operations  which  employ  the  fanner  daring  every  season. 

For  the  purpose  of  illustrating  my  subject  I  introduce  a  table  showing  the 
results  of  some  experiments  made  last  year,  with  a  view  to  determine  an  important 
and  unsettled  question  in  regard  to  the  proper  seed  to  be  used  in  planting  potatoes. 
The  experiment  was  made  under  the  direction  of  the  "  Farmers'  Club  "  of  Sandy 
Spring,  Maryland,  and  was  canned  through  with  due  attention  to  those  requisites 
for  precision  which  are  essential  to  obtaining  results  of  real  value.  It  was  the 
design  to  have  the  experiment  performed  by  a  considerable  number  of  persons, 
so  that  their  conclusions,  if  generally  coincident,  might  carry  weight  as  a  guide 
to  future  operations.  Unfortunately,  careful  returns  were  made  by  four  men  only, 
as  will  bo  seen  below. 

The  manner  of  the  experiment  was  this :  Nine  rows,  each  four  rods  in  length, 
and  three  feet  distant  from  each  other,  were  planted  with  the  several  prepara- 
tions of  seed  mentioned  in  the  table,  the  sets  being  placed  15  inches  apart.  The 
soil  was  similar,  the  same  manures  used  in  each  row,  and  all  were  planted  at  the 
same  time.     The  seed  and  product  were  carefully  weighed. 
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I  do  not  presume  to  say  that  the  conclusions  to  be  drawn  from  the  foregoing 
table  have  any  claim  to  be  considered  decisive.  The  number  of  experiments 
was  too  limited.  Only  one  sort  of  potato,  the  Buckeye,  was  used.  The  yield 
in  each  case  was  quite  moderate,  and  the  trial  was  only  for  one  season. 

The  results,  so  far  as  they  go,  however,  are  certainly  very  striking;  they  are 
suggestive,  though  not  decisive,  and  appear  to  me  well  deserving  of  considera- 
tion and  careful  repetition. .  Tho  experiments  were  made  in  the  only  way  in 
which  reliablo  conclusions  can  bo  obtained — that  is,  by  accurate  weighing  and 
measuring,  and  tho  results  coincide  in  a  manner  quite  remarkable. 

We  find  that  large  potatoes,  planted  whole,  yielded  an  increase  nearly  three 
times  as  great  as  small  potatoes  cut  to  one  eye,  while  there  is  a  tolerably  uniform 
and  regular  decrease  in  the  product,  in  proportion  as  the  size  of  the  seed  is  dimin- 
ished, and  as  it  is  cut  into  smaller  pieces. 

Repeating  the  disclaimer  that  the  results  as  obtained  above  ought  not  to  be 
taken  as  decisive  of  the  kind  of  seed  which  the  growers  of  this  most  important  root 
should  use,  I  think  it  not  unreasonable  to  urge  that  they  furnish  strikirig  evidence 
of  tho  importance  of  making  a  number  of  systematic  experiments,  in  order  that 
this  particular  question  may  be  settled.  The  conclusions  from  the  foregoing 
table  may  bo  quite  erroneous;  but  if  they  are  true,  it  is  easy  to  see  the  immense 
loss  which  tho  country  yearly  sustains  from  the  prevalent  want  of  correct  inform- 
ation on  the  subject.  Let  us  suppose,  merely  by  way  of  illustration,  that  a 
sufficient  number  of  trials  had  been  made,  in  different  soils,  and  for  different 
seasons,  and  that  all  the  results  led  to  conclusions  similar  to  those  obtained  by 
the  four  persons  whose  experiments  are  given  above.  I  think  that  a  greater 
number  of  farmers  plant  small  potatoes  than  large  ones ;  but  we  will  suppose 
that  tho  diversity  in  this  respect  is  such  that  they  use  an  equal  number  of  the 
several  sorts  of  seed  mentioned  in  the  table.  Striking  an  average  in  this  way, 
we  find  the  result  would  show  a  mean  increase  of  136  bushels  per  acre,  or  90 
bushels  less  than  where  large  potatoes  planted  whole  were  used.  In  other  words, 
by  tho  ordinary  custom  of  planting,  without  paying  particular  attention  to  the 
size  of  the  seed  potatoes,  or  to  the  number  of  eyes  left  in  tho  set,  there  accrues 
(by  my  estimate)  an  annual  loss  of  90  bushels  per  acre,  as  compared  with  the 
crop  that  would  be  obtained  by  employing  the  most  favorable  conditions  in 
regard  to  seed.  * 
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According  to  the  tables  prepared  the  present  year  in  the  Agricultural  Depart- 
ment, there  were  1,067,484  ac  res  planted  in  potatoes  in  32  States  of  our  Union 
in  the  year  1867,  with  a  product  of  86,700,000  bushels,  or  about  80  bushels  to 
the  acre.  Now,  if  we  assume  the  loss,  from  the  cause  alluded  to,  as  one-half 
what  it  appear*  to  be,  we  should  have  a  deficit  of  nearly  50,000,000  bushels. 
Just  about  this  time  50,000,000  bushels  of  potatoes  would  be  a  very  acceptable 
addition  to  the  stock  of  that  indispensable  article  of  food." 

The  above  estimates,  though  fairly  deducible  from  the  limited  data,  are  doubt- 
loss  extravagant  j  and  are  brought  in,  as  I  trust  will  be  readily  understood,  not 
so  much  for  their  value  in  supplying  material  for  precise  calculation,  as  to  show, 
in  an  impressive  manner,  the  vital  importance  to  the  farmer  of  settling  this  and 
many  similar  questions  by  a  full  course  of  reliable  experiments.  Such  an  end 
is  surely  attainable.  The  laws  of  nature  are  invariable  and  inexorable,  and  man 
is  permitted,  by  using  the  proper  means,  to  discover  all  knowledge  necessary  for 
his  guidance.  Why  is  it  that  wo  are  still  so  much  in  the  dark  regarding  some 
of  the  simplest  questions  that  start  up  in  our  path  every  returning  season  1  It 
appears  to  mo  that  such  an  unsatisfactory  condition  of  things  is  owing  to  the 
aversion  of  most  fanners  to  trying  any  course  that  might  move  them  out  of  the  old 
ruts,  to  their  reluctance  to  make  experiments  which  would  interfere  with  their 
regular  operations,  and  to  the  loose  and  indefinite  mode  pursued  in  performing 
the  experiments  they  do  undertake.  Two  things  are  absolutely  essential  to 
establish  conclusions  on  which  we  may  wholly  rely.  The  experiments  must  be 
numerous,  and  frequently  repeated  j  and  precision  must  bo  secured  by  the  careful 
use  of  weights  and  measures  throughout  the  process.  To  illustrate  still  further 
the  principles  set  forth  in  thfe  essay,  and  shew  their  practical  workings,  I  will 
give  some  details,  drawn  from  the  experience  of  over  20  years,  of  a  small  asso- 
ciation of  farmers  residing  in  the  interior  of  the  State  of  Maryland.  There  is 
sufficient  community  of  feeling  among  men  engaged  in  this  profession  to  give  a 
general  interest  to  matters  in  themselves  merely  local,  and  the  long  continued 
experience  of  a  few  plain  farmers  in  one  section  of  the  country  cannot  bo  without 
some  value  to  their  brethren  in  other  places. 

In  the  early  part  of  the  year  1844  a  few  persons  in  the  neighborhood  to  which 
I  refer  conceived  the  idea  of  a  social  farmers'  club,  which  was  immediately  organ- 
ized on  very  simple  principles.  It  was  agreed  to  meet  in  the  afternoon  once  in 
every  month,  at  each  other's  houses,  to  inspect  the  condition  and  operations  of 
the  farms,  (which  were  of  quite  moderate  size,)  to  discuss,  or  rather  hold  familiar 
conversation  upon  agricultural  questions,  and  to  enjoy  a  pleasant  social  evening. 
The  only  rules  adopted  were  stated  to  be  "  such  as  should  govern  gentlemen  in 
associating  together."  Perhaps  the  single  peculiar  feature  consisted  in  calling 
on  each  member  for  a  question,  which  should  be  answered  in  such  way  as  to  call 
out  the  views  of  every  one  present  (it  being  well  understood  that  the  most  valu- 
able suggestions  aro  often  drawn  from  those  who  are  least  forward  in  expressing 
them.)  The  meetings  of  this  club  have  been  held  regularly  for  24  years  with 
undiminished  interest.  A  record  of  the  proceedings  has  been  kept  from  the 
coijimencement,  some  portions  of  which,  appropriate  to  the  present  purpose, 
are  now  extracted  from  the  old  books  in  which  they  havo  been  quietly  rest- 
ing so  long.  The  origin  of  the  club  dates  back  (partly  perhaps  as  effect, 
and  partly  as  cause)  to  that  period  when  the  renovation  of  worn-out  lands  com- 
menced in  earnest  in  this  part  of  the  country  ;  that  noted  revival  in  agriculture, 
to  which  the  writings  and  practical  experiments  of  the  present  chief  of  the  Agri- 
cultural Department  (then  residing  but  a  short  distance  from  the  seat  of  our  club) 
largely  contributed.  It  will  afford  some  evidence  of  tho  nature  and  amount  of 
this  improvement  to  present  a  statement  of  the  crops  raised  by  the  members  of 
the  club  during  the  first  years  of  its  existence,  as  compared  with  those  of  the  last 
two  or  three  years.  As  the  number  of  members  has  varied  at  different  times, 
(from  12  to  16,)  it  will  correctly  convey  the  information  designed,  to  give  the 
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amount  raised  in  one  year,  per  member,  of  a  few  leading  productions,  taking  an 
average  of  the  whole  club.  For  1844  and  1845,  (mean  of  the  two  years,)  each 
member  raised  118  bushels  of  wheat  on  9  acres;  265  bushels  of  corn  on  11 J 
acres  ,•  205  bushels  of  oats  on  12  acres ;  56  bushels  of  potatoes  on  one  acre  j  11 
tons  of  hay  on  15  acres,  and  1,727  pounds  of  pork ;  total  value,  $700. 

In  a  similar  manner,  an  average  of  the  years  1866  and  1S67  shows  a  product 
from  the  same  farmers,  (except  in  three  cases,  where  the  son  succeeded  the  father,) 
per  each  member,  of  234  bushels  wheat  on  17  acres  ;  690  bushels  of  corn  on  17 
acres;  363  bushels  of  oats  on  12 J  acres;  690  bushels  of  potatoes  on  6J  acres; 
44  tons  of  hay  on  28  acres,  and  2,500  pounds  of  pork ;  total  value  over  $3,000. 

The  increase  is,  on  wheat,  100  per  cent;  (of  late  years  the  wheat  crop  has 
.been  falling  off;  in  1852  and  1853  the  club  raised  over  500  bushels  per  member;) 
corn,  160  percent.;  oats,  77  per  cent. ;  potatoes,  eleven-fold,  and  hay  four-fold. 

The  foregoing  statement  will  give  an  idea  of  the  improvement  in  the  poor 
lands  of  this  part  of  the  State,  which  in  point  of  natural  fertility  are  a  fair  sample 
of  the  soil  of  Montgomery  county. 

The  means  of  renovation  chiefly  looked  to  at  the  commencement  of  the  period 
spoken  of  was  the  use  of  lime.  At  the  time,  or  60on  thereafter,  nineteen  lime- 
kilns might  have  been  counted  within  the  limits  of  the  neighborhood,  which  were 
supplied  with  stone  hauled  a  distance  of  three  to  ten  miles,  from  quarries  in  the 
adjoining  counties.    I  observe  in  early  records  of  the  club  such  entries  as  these : 

The  use  of  lime  on  this  farm  has  evidently  produced  the  most  beneficial  effect  wherever 
applied ;  and  great  encouragement  is  held  out  to  persevere  in  the  use  of  it. 

On  another  farm: 

The  effects  of  lime  on  the  corn  crop  were  pointed  out,  and  the  decided  superiority,  where  it 
was  allowed  to  remain  on  the  sod  for  two  years,  over  any  other  application  of  lime  was 
admitted. 

In  another  case : 

Lime  thrown  upon  the  sod  some  months  ago,  and  left  there,  had  produced  a  very  evident 
effect 

Again: 

We  could  see  evidences  of  great  improvement  that  lime  had  effected,  and  were  told  of  an 
experiment  under  way,  of  ploughing  in  green  crops  together  with  successive  dressings  of 
lime,  of  more  of  which  we  shall  be  glad  to  hear  in  the  future. 

I  do  not  find  any  subsequent  report  of  this  experiment,  thus  referred  to  in  De- 
cember of  the  year  1844.  A  new  fertilizer  now  appeared  in  the  field,  which  was 
destined  soon  to  absorb  the  interest  of  our  farmers,  and  put  a  stop  to  the  use  of 
lime.  In  less  than  two  years  after  the  last  reference  I  find  recorded  in  the  min- 
utes of  our  visit  to  the  same  farm  this  disparaging  entry: 

Several  large  lime  heaps  showed  themselves  in  the  corn-field,  suggesting  the  inquiry,  why 
they  had  not  been  spread  1    Answer  not  satisfactory. 

Testifying,  in  fact,  the  indifference  now  felt  toward  the  old,  once-admired  fertile 
izer.  To  show  the  consequences  that  followed  this  giving  up  of  lime  for  the 
new  agents,  guano  and  bone,  I  make  one  more  quotation  from  the  proceedings 
of  December,  1855 : 

We  were  shown  the  foundation  of  a  tenant's  house— tenants  of  cottages  on  our  own  places 
being  now  the  only  farm  hands  that  we  con  depend  on.  The  improvements  on  this  farm,  in 
its  buildings,  fruit  and  ornamental  trees,  its  crops,  as  well  as  the  quality  of  the  soil,  in  so 
short  a  time,  (mainly  attributable  to  the  great  virtues  of  guano,)  is  very  remarkable ;  and  it 
is  believed  by  your  secretary  that  the  same  amount  of  improvement  could  not  have  been 
obtained  by  any  other  agent,  not  even  by  that  premium  fertilizer,  lime,  in  ten  times  the  period. 

The  land  had  been  bought  for  $2  05  per  acre  in  1840  j  now  worth  $80. 
And  though  the  use  of  lime  was  continued  a  year  or  two  longer,  the  most  con- 
servative of  our  members  at  length  nearly  or  quite  discontinued  it.  Of  the  19 
lime-kilns  before  spoken  of,  there  may  be  one  or  two  occasionally  used,  but  in 
the  case  of  the  greater  number,  the  stones  of  which  they  were  built  have  gone 
into  the  foundation  of  new  barns  and  other  structures  renderSd  necessary  to 
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accommodate  the  increased  productions  resulting  from  the  use  of  the  modern  fer- 
tilizers. All  this  has  come*  about,  not  that  we  loved  lime  less,  but  that  we 
loved  bone  and  guano  more.  I  believe  there  is  only  one  of  our  club,  and  he 
a  large  and  successful  farmer,  who  considers  his  use  of  lime  a  positive  injury. 

The  first  notice  of  the  wonder-working  dust  from  Peru  occurs  in  the  record  of 
the  meeting  held  in  September,  1844.  On  the  farm  of  Mr.  Kirk  guano  had  been 
applied  to  18  hills  of  corn,  a  spoonful  to  each  hill  after  the  corn  was  up ;  and 
the  ears  thus  produced  were  exhibited,  tied  in  a  bundle,  by  the  side  of  the  pro- 
duct of  other  18  hills,  that  had  received  no  guano.  The  foimer  weighed  19£ 
pounds,  the  latter  7f  pounds.  Here  was  an  experiment  of  the  sort  to  convince 
farmers.  Our  club,  on  the  strength  of  it,  bought  thirty  hundred  weight  that 
fall  to  apply  to  wheat  The  result  being  highly  satisfactory,  the  use  of  guano 
has  been  continued  by  us  ever  since,  with  the  exception  of  a  year  or  two  during 
the  war,  when  certain  compounds  containing  it  were  substituted.  Bone  dust  has 
always  been  freely  employed  j  and  to  these  two  articles  must  be  attributecf  the 
great  improvement  that  has  taken  place  in  this  section  of  the  country. 

Many  extracts  might  be  made  from  the  old  records  of  our  club,  which  tell  of 
things  coming  straignt  out  from  the  fanner's  heart,  exhibiting  his  peculiar  ideas, 
(crude  and  often  inconsistent,)  his  practical  observation,  seasoned  with  genuine 
humor,  sometimes  superficial,  but  always  of  some  value,  along  with  the  evidences 
these  pages  afford  of  steady  progress ;  all  calculated  to  inspire  an  interest  in 
those  engaged  in  the  same  great  pursuit  But  it  is  necessary  to  hasten  to  a  brief 
relation  of  those  proceedings  which  throw  especial  light  upon  the  subject  of  the 
present'article,  "  Experiments  in  Farming."  While  nothing  is  more  certain  than 
the  fact  that  the  association  I  am  describing  has  produced  considerable  direct 
benefit  in  improving  agriculture  among  us,  and  has  indirectly  exerted  a  still 
more  beneficial  influence  in  a  social  way,  in  enabling  our  farmers  to  overcome 
that  isolation  peculiar  to  the  class,  and  accustoming  them  to  work  together  for 
the  common  good — whence  have  sprung  improved  road  laws,  neighborhood  turn- 
pikes, lyceums,  &c,  &c. — there  is  still  one  important  question  to  be  asked.  It 
is  this :  What  great  disputed  points  in  agriculture  have  been  settled  by  the  expe- 
rience of  this  particular  association,  extended  as  it  has  been  for  a  period  of  24 
years  1  What  principles  have  been  thus  established  that  will  effectually  serve  to 
keep  our  children  from  repeating  our  early  mistakes,  and  guide  them  into  better 
waysf  I  look  over  the  long  files  of  our  proceedings  without  being  able  to  extract 
an  answer  altogether  satisfactory.  It  is  true  that  the  introduction  of  the  modern 
fertilizers  was  an  experiment,  and  a  very  successful  one  j  though  by  no  means 
the  sole  work  of  our  club.  The  propriety  of  hill-manuring  for  corn,  and  of  cov- 
ering it  with  a  horse-fork  instead  of  a  hoe,  (both  of  which  were  earnestly  resisted 
by  several  of  our  most  practical  members,)  is  regarded  as  being  settled  by  our 
experiments ;  the  same  is  the  case  with  a  number  of  other  minor  matters  which 
might  be  selected  and  shown.  We  have  also  shared  in  the  general  benefits  dif- 
fused by  the  agricultural  improvements  of  this  progressive  age.  Still,  the  mul- 
titude of  important  questions  remaining  unsettled,  the  conflicting  opinions  in 
regard  to  the  commonest  details  that  crowd  the  pages  of  our  old  records,  give 
evidence  that  we  failed  to  accomplish  many  things  which  might  have  been 
effected  by  a  well-digested  and  f>ersovering  series  of  annual  experiments.  In 
reviewing  the  records  of  the  club,  I  made  out  a  set  of  notes  under  the  three  heads 
of  "  Experiments/'  "  Opinions  w  and  "  Facts."  Of  these  three,  the  column  con- 
taining li  Opinions,"  filled  up  much  the  most  rapidly ;  and  it  is  quite  amusing  to 
notice  the  divergence,  and  the  changes  from  year  to  year,  forward  and  backward, 
in  respect  to  different  farming  operations.  A  few  brief  extracts  will  suffice  as  a 
sample : 
1847.  ' '  One-half  the  members  present  do  not  object  to  ploughing  ground  wet  in  the  winter ; 


the  other  half  disapprove  it  decidedly."  "Is  it  advisable  to  raise  sheep  on  moderate  sized 
farms?"  Club  equally  divided.  "Is  it  advisable  to  apply  lime  and  guano  together?" 
Decided  that  it  is.    "  Should  guano  and  plaster  be  used  together  ?"    Answer,  "  No." 
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1852.  "  What  is  the  best  way  of  using  barnyard  manure  7 "  Answer.  "  Dough  it  under  this 
fall  for  next  spring's  corn-crop."  "  Should  it  be  left  spread  An  the  surface,  or  ploughed  under 
directly.?"  Club  equally  divided.  But  in  August  of  the  next  year  "the  majority  favor 
hauling  out  manure  on  the  sod  now  and  leaving  it  spread  to  nlow  under  in  the  spring  for 
corn."  On  this  important  question  the  majority  in  favor  of  leaving  barnyard  manure  spread 
on  the  surface  increased  from  year  to  year,  so  that  in  i859,  **  J 6  out  of  17  farmers  present 
prefer  surfaco  manuring." 

In  1853  the  club  is  reported  as  equally  divided  in  regard  to  putting  in  wheat 
with  the  drill,  or  sowing  it  broadcast.  Though  wheat  drills  were  early  intro- 
duced among  us,  it  happened  that  some  experiments  made  to  test  the  two  methods 
showed,  or  seemed  to  show,  an  advantage  for  that  sown  broadcast.  Whereupon 
our  farmers  too  hastily  gavo  up  the  drill  for  several  years.  Since  the  guano 
attachment  was  added  the  practice  of  using  the  drill  has  been  resumed,  and 
seems  likely  to  become  general. 

J8§3.  Majority  against  rounding  roads  in  our  clay  soil. 

The  sentiment  on  this  point  has  since  changed. 

September,  1852,  decided  it  would  be  economical  to  apply  250  pounds  of  guano  and 
9  or  10  bushels  of  bone  per  acre  of  wheat.  In  August,  1854, 5  bushels  bone  per  acre  preferred 
for  wheat.    In  1855,  majority  favor  the  larger  dressing. 

It  is  fairly  presumable  that  the  opinions  of  farmers  in  this  particular  locality 
are  not  a  whit  more  vague  and  conflicting  than  those  of  the  great  agricultural 
class  in  other  parts  of  the  country.  I  am  sure  the  readers  of  the  interesting  report  of 
proceedings  of  the  American  Institute  Farmers'  Club,  as  published  in  the  Tribune, 
must  be  struck  with  the  frequent  evidences  there  exhibited  of  amusing  inconsisten- 
cies and  fanciful  doctrines.  I  think  farmers  are  a  good  deal  alike,  and  the  speci- 
mens above  exhibited,  with  many  similar  ones  that  might  be  extracted  from  the 
proceedings  of  every  farmers'  club,  may  be  regarded  as  a  representative  picture, 
showing  that  agriculture  has  its  lt  uncertainties n  as  well  as  other  professions. 
The  important  question  is,  what  are  the  proper  means  of  removing,  or  at  least 
relieving,  these  uncertainties  1  The  association  which  has  been  so  often  referred 
to  gave  the  truo  answer  to  this  question  at  an  early  period  of  its  career.  At  a 
meeting  held  in  October,  1846,  the  proposition  was  made  and  unanimously  adopted 
that "  each  member  should  make  a  certain  experiment  in  agriculture,  of  such  sort  and 
on  such  a  scale  as  may  be  convenient,  to  be  agreed  upon  at  the  regular  meeting  held 
at  his  house,  the  results  to  be  reported  at  the  next  ensuing  meeting  held  there." 
It  is  very  much  to  be  regretted  that  so  excellent  a  plan  was  not  vigorously  exe- 
cuted, but  suffered  to  fall  gradually  into  disuse.  And  this  neglect  must  be 
regarded  as  the  one  great  omission  in  the  history  of  the  club. 
.  Some  interesting  experiments  were  made  in  compliance  with  this  rule  of  the 
association,  but  as  the  present  article  is  already  drawing  to  a  greater  length  than 
was  designed,  I  shall  not  occupy  more  spaco  with  details  of  results  necessarily 
inconclusive  for  want  of  confirmation  by  persistent  repetition. 

There  remains,  however,  one  experiment  made  by  two  members  of  the  club, 
so  closely  connected  with  the  purpose  for  which  this  article  is  especially  written 
that  I  cannot  pass  it  over.  It  is  well  known  that  the  analysis  of  soils  came 
into  fashion  a  few  years  ago,  and  for  a  time  excited  great  expectations  of  the 
benefit  it  would  be  to  the  farmer.  These  expectations  have  not  as  yet  been 
fulfilled.  The  results  from  analysis  thus  far  obtained  are  so  imperfect  as  to 
create  doubts  of  its  value  in  the  minds  of  even  many  scientific  men.  A  single 
experiment  was  tried,  as  before  mentioned,  with  impressive  results.  A  quantity 
of  earth  was  takon  from,  an  old  sedge  field,  long  thrown  out  from  cultivation, 
and  as  sterile  as  they  have  them  in  old  Montgomery,  and  analyzed  (in  the  labora- 
tory of  B.  Hallowoll)  at  the  same  time  with  an  equal  quantity  of  the  richest 
soil  belonging  to  tho  county.  The  usual  earthy  constituents,  clay,  si  lex,  &c., 
were  found  in  nearly  equal  proportions  in  both  j  next  lime  was  tested  for,  and 
now  the  experimenters  expected  to  observe  a  great  difference,  but  the  well-known 
white  precipitate  fell  in  both  vials  in  nearly  the  same  sufficient  amount.     But 
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when  we  came  to  tiy  for  the  phosphates,  the  proper  test  exhibited  a  fall  proportion 
in  the  fertile  soil,  and  none,  or  a  mere  trace,  in  the  other.  Of  courso  the  means 
of  cure  for  the  sterile  soil  was  plain.  Bone  was  applied,  and  the  field  has,  for 
nearly  20  years,  produced  good  crops  of  wheat,  corn,  clover,  and  timothy. 

It  appears  to  me  a  matter  of  positive  oertainty,  whatever  chemistry  may  haw 
done  or  failed  to  do  for  agriculture  in  the  past,  that  a  wide  field  is  open  for  it  in 
the  future.  Great  improvements  are  yet  to  be  effected  by  its  agency,  but  in 
order  to  realize  them  the  chemist  must  become  a  practical  farmer,  and  the  farmer 
be  an  intelligent  chemist.  Were  it  only  to  teach  the  art  of  making  experimenter, 
the  lessons  of  that  scienoe  are  invaluable,  in  fact,  indispensable.  And  this 
remark  brings  me  to  the  last,  and,  in  my  view,  most  important  part  of  what  I 
started  out  to  eay..  Reflecting  persons,  who  look  attentively  at  the  present  con- 
dition of  the  country,  must  see  that  it  is  time  something  should  be  done  to  keep 
our  young  men  from  carrying  their  stout  arms  and  {what  is  more  important  still) 
their  lively  minds  into  other  pursuits.  The  drain  that  has  long  been  going  on, 
and  never  more  rapidly  than  now,  is  most  exhausting  and  fatal.  In  spite  of  all 
that  has  been  said  and  sung  by  naturalist  and  poet  in  praise  of  the  country, 
our  youth  "  still  crowd  the  road  impatient  for  the  town."  They  leave  the  place 
where  they  are  sorely  needed,  and  go  where  they  are  not  wanted.  Why  is  this! 
and  must  it  continue  so  f  Various  causes  are  at  work  which  influence  the  youthful 
mind :  the  fatal  "  haste  to  be  rich,"  blinding  their  reason  to  the  fact  that  good 
farming  is  now  the  surest  road  to  solid  wealth ;  the  disgust  for  "  hard  work," 
driving  them  into  scenes  often  found  to  be  more  painfully  laborious  than  those 
they  left ;  the  desire  for  the  vulgar  excitement  of  a  crowd  overpowering  the 
voices  of  nature  that  call  them  to  a  beauty,  a  wonder,  an  enjoyment  more  rational, 
pure  and  elevating  than  aught  the  tumult  of  cities  can  afford.  T#  correct  these 
false  views  of  life,  and  of  the  higher  purposes  for  which  it  was  given,  there  needs 
the  present  application  of  direct  antidotes.  Above  all  things  it  is  needed  to 
make  agricultural  pursuits  interesting  to  the  young,  so  they  will  gladly  take  to 
them,  and  not  stay  in  the  country  merely  because  they  cannot  get  away.  Now 
the  one  sure  way  to  make  anything  interesting  is  to  address  directly  the  mind 
and  heart.  It  is  not  enough  to  see  that  farming  feeds  the  body ;  you  must  show 
that  it  possesses  every  attraction  for  the  mind.  But  the  intellect  especially 
requires  problems  for  its  investigation,  with  some  assurance  of  certain  beneficial 
results.  It  requires,  above  all  things,  to  be  kept  active.  In  no  sphere  in  life 
can  this  end  be  more  surely  attained  than  in  solving  the  innumerable  problems 
that  throng  the  farmer  on  every  side,  by  means  of  experiments  devised  with 
intelligence  and  pursued  with  perseverance.  This  appears  to  present  the  most 
interesting  and  fruitful  field  of  action  which  the  busy  world  now  offers  to  busy 
man. 


IRRIGATION. 


Bv  Charles  D.  Poston,  Arizona. 


The  attention  of  Congress  was  called  to  the  subiect  of  irrigation  in  Arizona 
several  years  ago,  and  $150,000  were  granted  for  that  purpose.  Aided  by  that 
grant  the  first  irrigating  canal  undertaken  by  our  government  is  now  progressing 
favorably  under  the  direction  of  Colenel  George  W.  Dent,  superintendent  of 
Indian  affairs  for  that  Territory.  This  measure  was  a  necessity.  In  that  coun- 
try, without  irrigation  there  can  be  no  production,  no  life.  With  such  a  canal 
13 
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tho  soil  of  the  Colorado  becomes  wonderfully  productive.  The  sun  is  very  genial, 
and  the  valley  being  not  more  than  350  feet  above  the  level  of  the  sea,  pos- 
sesses an  immunity  from  snows  and  frosts. 

Nor  is  irrigation  a  new  experiment  It  existed  in  Egypt  before  the  pyramids 
were  reared ;  it  was  practiced  in  Asia  before  Confucius  wrote;  it  was  brought  to 
great  perfection  by  the  Aztecs  of  America,  when  oar  ancestors  in  Europe  were 
dressed  in  skins  and  furs  and  lived  by  the  chase.  It  is  scientific  agriculture; 
and  the  only  insurance  against  the  uncertainties  of  a  crop.  With  a  proper  sys- 
tem of  irrigation  you  will  surely  reap  where  you  sow,  yea,  even  twice  or  thrice  a 
year.  There  is  no  reason,  then,  why  the  valley  of  the  Colorado  may  not  be 
made  as  productive  as  the  valley  of  the  Kile.  In  that  climate  it  only  needs  the 
vivifying  influence  of  water  to  make  the  productions  of  nature  spring  up  like 
magic  The  sediment  of  the  Colorado  will  plaster  the  walls  of  a  canal  and  make 
them  impervious  to  water.  Such  is  the  beautiful  provision  of  nature.  On  this 
river  a  lively  commerce  is  springing  up,  and  some  half  dozen  steamboats,  already 
plough  its  turbid  waters.  It  is  navigable  500  miles  from  its  mouth,  and  drains 
the  Great  American  Basin.  So  the  Indians  will  have  a  ready  market  for  their 
surplus  productions  at  their  very  doors,  and  the  friendly  waters  of  the  Colorado 
will  bear  them  untaxed  to  market. 

The  amount  of  land  that  will  be  brought  under  cultivation  is  estimated  at 
75,000  acres,  which  will  produce  abundant  subsistence  for  10,000  Indians— a 
much  more  economical  and  humane  policy  than  has  generally  characterized  our 
Indian  affairs. 

The  Pima  and  Maricopa  Indians,  at  their  villages  on  the  Gila  river,  have  a  very 
prosperous  community  of  some  12,000  souls,  subsisting  entirely  upon  the  results 
of  a  well-established  system  of  irrigation.  They  cultivate  wheat,  corn,  barley, 
cotton,  beans,  peas,  pumpkins,  and  other  vegetables,  are  sore  of  abundant  crops, 
live  in  a  genial  climate,  and  suffer  none  of  the  anxieties  of  nomadic  tribes.  They 
have  no  public  debt  and  pay  no  taxes. 

Near  the  Pima  villages  in  Arizona,  the  former  inhabitants  had  irrigating 
canals  diverting  the  waters  of  the  Gila  to  a  vast  plain,  which  is  now  an  aban- 
doned, desolate,  sandy  desert.  In  its  midst  stands  a  lonely  monument  of  a  per- 
ished race  in  the  ruins  of  a  large  adobe  building,  which  may  have  been  used  as 
a  citadel,  a  granary,  or  a  temple.  Five  stories  yet  remain  in  a  tolerable  state  of 
preservation,  but  its  remoteness  from  water  renders  it  difficult  of  access;  and, 
although  its  dim  shadow  may  be  seen  from  the  highway,  looming  up  like  a  grim 
sentinel  of  the  desert,  few  travellers  ever  diverge  from  the  pressing  duties  of  life 
to  visit  this  mysterious  and  melancholy  monument  of  the  past.  The  Pima 
Indians  can  give  no  account  of  this  ruin,  except  the  idle  tradition  that  it  was 
the  "House  of  Montezuma." 

At  the  junction  of  the  Verde  and  Salinas,  tributaries  of  tho  Gila,  there  is  an 
older  and  larger  canal,  which  can  be  traced  about  40  miles.  Its  bed  is  25  feet 
wide,  and  its  banks  are  yet  10  feet  high.  In  the  vicinity  are  tho  ruins  of  two 
cities,  and  between  them  the  remains  of  an  ancient  fortification,  which,  judging  from 
its  size,  must  have  been  intended  for  a  place  of  refuge  in  time  of  war.  Tho  Span- 
iards visited  these  interesting  ruins  in  15 12,  and  first  mado  them  known  to  tho 
world  in  the  narrative  of  Father  Marco  de  Niza,  and  in  Casteliada's  account  of 
the  exploration  of  tho  Colorado  by  Coranado. 

TEXAS. 

The  Eio  Grande  del  Norte  is  of  ne  practical  utility  for  navigation,  but  affords 
an  abundant  supply  of  water  for  the  irrigating  canals  which  tap  its  channel  from 
source  to  mouth.  Thd  entire  valley  of  the  Rio  Grande,  like  the  Colorado, 
depends  upon  irrigation  for  cultivation.  The  irrigating  canal,  or  accquia,  at  El 
Paso  del  Norte;  is  the  largest.    It  taps  the  river  at  the  falls  of  the  Eio  Grande 
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near  Hart's  mills,  some  five  miles  above  the  city,  and  supplies  the  valley  for  a 
distance  of  25  or  30  miles,  producing  subsistence  for  a  population  of  15,000  souls. 
The  vineyards  of  El  Paso  are  not  surpassed  in  the  delicious  flavor  of  their 
grapes,  and  the  cereals  are  produced  in  abundance.  On  the  American  side  of 
the  river  irrigating  canals  are  taken  out  at  Dona  Alia,  Las  Graces,  Franklin, 
Isleta,  Soeorro,  and  many  other  small  towns  and  settlements. 

In  the  southern  part  of  Texas  irrigation  is  practiced  to  a  considerable  extent, 
and  the  towns  of  San  Antonio  and  New  Braunfels  are  beautified  by  irrigating 
streams,  trained  to  run  through  their  streets,  gardens,  and  houses. 

UTAH. 

The  greatest  success  which  irrigation  has  achieved  in  this  country  is  in  the 
Territory  of  Utah,  where  the  skilled  and  patient  industry  of  the  Mormons  has 
literally  made  "  the  desert  to  blossom  as  the  rose." 

In  Great  Salt  Lake  City  the  beautiful  mountain  streams  are  trained  to  run 
along  the  streets,  nourishing  shade-trees,  and  overflowing  gardens  and  fields, 
blooming  with  vegetation. 

The  value  of  the  agricultural  production  of  Utah,  by  the  system  of  irrigation, 
is  estimated  at  $4,500,000  for  the  year  1866. 

The  estimated  area  of  tillable  land  is  268,000  acres,  which  at  a  ratio  of  640 
inhabitants  to  the  square  mile  of  irrigated  land,  will  give  support  to  402,000 
persons  from  the  proceeds  of  agriculture. 

The  amount  of  land  at  present  cultivated  by  irrigation  is  134,000  acres. 

CALIFORNIA. 

In  California  I  found  irrigating  canals  which  had  been  opened  under  the 
supervision  of  the  Jesuit  missionaries  by  the  labor  of  the  natives.  At  every 
Catholic  mission  these  canals  stretch  for  miles  over  land  that  produced  nothing 
until  these  vivifying  streams  were  spread  upon  it. 

The  absorbing  occupation  of  gold-seeking  has  temporarily  retarded  the  devel- 
opment of  the  agricultural  resources  of  California )  but  the  time  is  not  far  dis- 
tant when  the  "golden  era"  will  pale  before  a  correct  system  of  irrigation,  for 
which  the  soil,  climate,  and  water  of  that  State  are  admirably  adapted! 

The  science  of  hydraulic  engineering,  which  has  been  stimulated  to  its  highest 
perfection  in  the  mineral  regions,  will  be  turned  into  the  more  legitimate  and 
permanent  channels  of  agriculture.  With  the  exhaustion  of  the  gold-placers 
the  ditch  and  flume  will  find  a  richer  "  placer "  in  tho  vineyards  and  fields  of 
cereals  and  vegetables  of  her  prolific  valleys.  The  reservoir  of  water  congealed 
by  nature  in  the  Coast  Range  and  the  Sierra  Nevadas  will  be  trained  to  permeate 
the  parched  valleys  of  the  Sacramento  and  San  Joaquin,  vivifying  the  soil,  and 
enriching  the  husbandman  more  than  it  has  ever  done  the  miner. 

Tho  only  safety  for  agriculture  in  California  is  in  the  adoption  of  an  enlarged 
system  of  irrigation;  it  is  tho  only  insurance  against  famine,  or  a  sudden  drain 
upon  her  golden  treasury  in  some  year  when  the  rain  may  fail.  The  rain-fall 
in  California  is  only,  20  inches,  while  in  the  Atlantic  States  and  Europe  it  is 
more  than  double  that  amount. 

If  it  is  true,  as  stated,  that  irrigation  increases  the  production  from  one-fourth 
to  one-third,  besides  the  insurance  of  a  harvest,  then  a  large  outlay  would  be 
justifiable  in  securing  its  benefits.  The  high  price  of  labor  at  the  present  time 
would  make  the  cost  of  constructing  irrigating  canals  in  California  greater  than 
in  any  other  country ;  but,  if  water  can  bo  afforded  in  Italy  for  $1  per  acre,  it 
ought  to  be  supplied  in  California  for  $2  50  per  acre.  But  the  immigration  of 
the  Chinese,  those  ancient  masters  of  irrigating  science,  will  soon  cheapen  this 
kind  of  labor,  and  the  despised  Asiatics  will  contribute  more  to  tho  prosperity 
of  California,  in  building  up  a  great  system  of  canal  irrigation,  than  they  huvo 
already  done  in  aiding  the  construction  of  tho  Pacific  railroad. 
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An  instance  is  stated  which  occurred  near  Stockton,  where  irrigation  applied 
to  grass  land  paid  the  enterprising  proprietors,  in  one  season,  mo*e  than  forty 
times  the  cost  of  opening  the  canal. 

MEXICO  AND  SOUTH   AMERICA. 

The  Spaniards,  to  their  astonishment,  found  aqueducts  and  irrigating  canals 
brought  to  great  perfection  in  Mexico.  The  gardens  of  the  Aztecs  wcro  the 
agricultural  wonders  of  the  New  World.  The  Spaniards,  already  familiar  with 
the  system  of  irrigation  in  Europe,  extended  it  in  Mexico  in  vast  proportions ; 
and  the  masonry  of  aqueducts,  reservoirs,  and  irrigating  canals,  forms  some  of  the 
greatost  monuments  which  thoy  have  left  as  a  heritage  to  Mexico. 

In  Peru  and  Chili,  aqueducts  and  canals  were  found  by  tho  Spanish  con- 
querors crossing  the  lowlands  in  every  direction,  spreading  over  the  country  like 
avast  net-work,  diflusing  fertility  and  beauty  around  them;  whilst  the  very 
sides  of  tho  Andes  were  terraced  with  trenches  for  catching  water  and  conduct- 
ing it,  in  some  instances,  many  leagues  to  a  lower  temperature  and  a  more  fertile 
sou. 

ENGLAND. 

In  England  irrigation  has  been  mostly  confined  to  meadow  lands,  as  the  moist 
ure  of  the  climate  renders  it  unnecessary  for  the  cultivation  of  arable  lands.  It 
is  stated  that  1,292,329  acres  of  meadow  lands,  or  nearly  one-half  of  tho  grass 
lands  of  England,  are  irrigated. 

The  beneiicial  results  of  irrigating  meadow  lands  have  demonstrated  a  won- 
derful pecuniary  profit.  An  experiment  in  drainage  and  irrigation  made  by  Lord 
Hatherton  upon  89  acres  of  meadow  lands  in  Staffordshire  afforded  a  clear 
annual  interest  on  the  outlay  of  37  per  cent.  In  Somersetshire  a  tract  of  30 
acres  was  drained  and  irrigated  for  meadow  land,  causing  an  increase  in  the 
rental  from  2  shillings  to  25  shillings  per  acre. 

IRRIGATION  FROM  CITIES. 

In  Edinburgh,  the  drainage-water  from  a  large  portion  of  the  city  spread  on 
meadow  land  caused  an  advance  in  the  rent  from  £5  to  <£30  per  acre.  Tho 
grass  was  sometimes  out  seven  times  in  a  season.  Tho  saving  to  the  city  of 
Edinburgh  from  the  drainage-water  thus  economized  is  estimated  at  <£45,000 
sterling  per  annum 

The  drainage  from  London  is  no  longer  allowed  to  pollute  the  Thames,  and 
wash  away  into  tho  sea.  Immense  hydraulic  engines  may  be  seen  on  the  river, 
some  ten  miles  below  London  bridge,  pumping  up  the  sewage  of  the  great 
metropolis  to  be  spread  upon  the  lands  of  the  surrounding  country,  enriching  a 
district  heretofore  unproductive. 

In  approaching  Paris  your  olfactory  organs  will  apprise  you  that  the  ordure 
of  tho  gay  capital  no  longer  follows  tho  Seine  to  the  sea,  but  is  utilized  and 
spread  upon  the  vegetable  gardens  which  are  to  regale  your  appetite  in  the  bril- 
liant caf6s  of  the  epicurean  city.  Irrigation  with  liquid  manure,  by  hose  and 
pipe,  is  practiced  extensively  in  France. 

Next  to  the  introduction  of  fresh  water  into  a  city,  the  disposition  of  its  waste 
and  sewage,  in  respect  to  the  sanitary  condition  of  its  population,  and  the  enrich- 
ment of  soil  in  its  vicinity,  is  most  important. 

It  is  estimated  that  in  a  city  of  100,000  inhabitants  there  is  produced  of  human 
manure  24,440  tons  per  year,  a  quantity  sufficient  to  fertilize  50,000  acres  of 
land;  and  if  conveyed  to  the  soil  by  irrigation,  would  bo  worth  at  least  $60,000 
per  annum. 
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The  difference  in  cost  of  enriching  soil  in  England  is  estimated  as  follows: 

£    s.  d. 

With  sowago  water,  per  acre 0  12  0 

With  guano,  per  aero 1     0  0 

With  farm-yard  manure,  per  acre 3    0  0 

SPAIN. 

Spain,  at  this  day,  employs  irrigation  to  so  great  an  extent  that  few  crops  are 
raised  without  it.  One  of  the  greatest  specimens  of  hydraulic  architecture  is  the 
dam  and  canal  made  by  tho  Moors  for  leading  the  waters  of  the  Guadalquivir 
into  their  beautiful  capital  of  Granada.  The  dam  was  constructed  between 
two  steep  mountains,  for  tho  purpose  of  collecting  a  reservoir  of  water.  It  is 
156  feet  high,  70  feet  thick,  and  273  feet  long.  The  waters  after  irrigating  the 
vineyards  of  Alicante,  were  conducted  through  tho  streets  of  Granada,  and  con- 
tributed to  tho  wealth,  beauty,  and  luxury  of  that  gorgeous  capital,  in  fountains, 
baths,  fruits,  and  flowers. 

One  of  tho  largest  enterprises  for  opening  an  irrigating  canal  in  Spain  has 
recently  been  undertaken  by  Mr.  James  Eldredgo,  an  American,  who  became 
familiar  with  the  system  in  California.  It  is  a  concession  from  the  Spanish  gov- 
ernment, and  embraces  the  rteht  to  purchase,  at  a  nominal  cost,  the  body  of  land 
whieh  the  canal  is  intended  to  reclaim  from  sterility.  The  location  of  this 
enterprise  is  about  sixty  miles  south  of  Madrid,  and  will  involve  an  outlay  of 
about  $5,000,000.     Success  to  the  American  irrigator  in  Spain ! 

ITALY. 

Italy  may  be  styled  the  classic  land  of  irrigation.  There  the  practice  of 
hydraulic  engineering  is  taught  as  a  science,  and  rises  to  the  dignity  of  a  pro- 
fef  sion.  Tho  principal  university  where  this  science  is  taught  is  at  Turin,  in 
the  vicinity  of  which  city  an  extensive  system  of  irrigation  gives  ample  oppor- 
tunity for  practical  education.  In  tho  reign  of  Theodoric  I,  a  hydraulic  engineer 
was  brought  from  Africa  to  teach  the  manner  of  obtaining  and  regulating  sup- 
plies of  water  from  rivers. 

The  Romans  gave  preference  to  the  irrigation  of  meadows,  and  Gato,  the  oldest 
Roman  rustic  writer,  expressed  his  opinion  that  the  way  to  become  rich  quickly 
was  "by  grazing  cattle  well."  They  cured  hay  twice  a  year,  and  cut  it  for 
forage  four  times. 

The  modern  Italians  have  devoted  their  energies  more  to  the  irrigation  of 
arable  lands,  and  have  by  far  the  most  perfect  system  of  irrigation  in  Europe. 
The  great  canal  of  the  Ticino,  in  Lombardy,  was  constructed  in  the  12th  cen- 
tury, and  has  for  more  than  600  years  carried  a  volume  of  water  equal  to  1,800 
cubic  feet  per  second.  This  great  mass  of  water  has  been  spread  over  tho  sur- 
face of  the  country  through  a  thousand  channels,  stimulating  the  productiveness 
of  the  soil  to  such  an  extent  as  to  make  the  country  through  which  it  passes 
one  of  the  richest  and  most  densely  populated  which  the  world  has  ever  seen. 

In  Piedmont  the  irrigated  region  covers  1,500,000  acres,  with  a  network  of 
1,200  miles  of  canal.  The  water-courses  are  fed  from  the  melting  snows  of  the 
Alps,  and  swell  to  their  greatest  volume  in  the  hot,  dry  season,  when  the  lands 
are  most  thirsty.  The  construction  of  these  canals  has  engaged  the  attention 
of  every  government  in  Italy,  including  that  of  the  Great  Napoleon. 

The  charge  for  water  is  a  state  revenue,  and  yields  an  average  of  one  dollar 
per  acre  for  irrigating  lands. 

EGYPT. 

Egypt,  the  ancient  nursery  of  the  arts,  was  also  the  mother  of  irrigation. 
History  gives  no  more  satisfactory  account  of  its  first  introduction*  than  of  the 
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building  of  the  pyramids,  but  it  is  stated  that  Sesostris  greatly  increased  the 
number  of  canals,  which  must  carry  their  origin  back  to  a  period  of  great 
antiquity,  as  he  lived  about  16  centuries  before  the  Christian  era. 

We  need  only  refer  to  sacred  history  to  prove  the  advantages  of  a  well-estab- 
lished system  of  irrigation.  The  Egyptian  granaries,  insured  by  irrigation, 
were  overflowing  with  corn  when  their  neighbors  were  famishing  for  bread. 
Their  great  public  works  stand  as  eternal  proofs  of  their  agricultural  abundance. 
The  fertilizing  effects  of  tho  waters  of  the  Nile,  after  its  overflow,  could  not  fail 
to  teach  a  simple  lesson  to  the  Egyptians,  who  had  only  to  imitate  nature  to 
secure  the  fertility  of  tho  soil  lying  beyond  the  reach  of  these  inundations. 

The  remains  of  canals  as  capacious  as  the  beds  of  rivers  may  be  seen  in  that 
sand-desolated  country,  showing  the  gigantic  efforts  which  have  been  made  by 
its  inhabitants  to  irrigate  that  portion  of  their  country,  upon  which  a  drop  of 
rain  never  falls  to  refresh  its  languishing  vegetation. 

INDIA. 

The  famine  in  British  India  induced  the  government  to  undertake  the  con- 
struction of  a  system  of  irrigating  canals.  The  great  Ganges  canal,  the  prin- 
cipal of  these  works,  is  nearly  1,000  miles  long,  (including  its  branches,)  and 
takes  from  the  sacred  river  8,000  cubic  feet  of  water  per  second..  This  enter- 
prise has  received  an  ample  reward  in  the  civilization  of  the  people,  the  improve- 
ment of  their  sanitary  condition,  and  the  immensely  increased  revenues  of  the 
government  from  land  and  water  rents.  Tho  canal  and  its  branches  form  an 
internal  network  of  water-carriage  for  the  production,  stimulated  by  the  enlight- 
ened enterprise  which  has  brought  11,102,048  acres  of  waste  and  malarious  land 
under  subjugation  and  cultivation. 

Tho  cost  of  opening  the  canal  is  estimated  at  c£l,500,000,  and  the  pecuniary 
returns,  after  deducting  expenses,  yield  a  net  revenue  from  tho  investment,  of 
23J  per  cent,  annually. 

Irrigating  canals,  in  addition  to  tho  practical  utility  of  insuring  abundant 
harvests,  contribute  to  the  ornamentation  of  a  country  by  watering  rows  of 
shade  and  fruit  trees.  In  India  the  law  directs  that  "on  both  sides  of  the  canal 
trees  of  every  description,  both  for  shado  and  blossom,  be  planted,  so  as  to  make 
it  like  tho  canal  under  the  trees  in  Paradise,  that  the  sweet  flavor  of  rare  fruits 
may  reach  the  mouth  of  every  one,  and  that  from  these  luxuries  a  voice  may 
go  forth  to  travellers,  calling  them  to  rest  in  the  cities  where  their  every  want 
will  bo  supplied." 

The  water  of  the  great  Delhi  canal,  carried  over  the  low  country  in  an  aque- 
duct of  masonry,  after  passing  a  cut  in  tho  mountains  60  feet  deep,  flowed 
through  tho  city,  distributing  itself  in  minor  streams,  supplying  gardens,  foun- 
tains, and  mansions — filling  tho  marble  baths,  and  watering  rich  fruits  and 
flowers. 

china. 

We  cannot  afford  to  despise  the  teachings  of  the  Chinese,  a  people  who  were 
far  in  advance  of  Europe  in  the  invention  of  printing,  of  gunpowder,  of  the 
mariner's  compass,  and  of  vessels  adapted  to  navigation.  We  may  learn  a  lesson 
in  agriculture  from  the  patient  and  industrious  laborers  in  this  most  primitive 
and  important  occupation  of  man ;  who  have  made  a  network  of  irrigating 
canals  through  their  extensive  and  populous  empire,  for  stimulating  the  soil,  and 
bearing;  their  productions  to  market.  The  Grand  canal  from  Pekin  to  Canton 
is  nearly  a  thousand  miles  in  length,  and  bears  a  vast  commerce  upon  its  bosom, 
and  this  is  only  one  in  a  thousand  of  the  arteries  of  this  interesting  and  prolific 
empire.       * 
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JAPAN. 

Japan  has  been  sealed  to  the  outside  world  for  so  long  a  time  that  very  little 
knowledge  of  her  agricultural  improvements  has  gone  abroad.  Professor  Blake, 
of  California,  who  was  employed  by  the  Japanese  government  6ome  years  ago 
to  make  a  scientific  investigation  of  her  mineral  resources,  informs  me  that  the 
art  of  irrigation  has  been  brought  to  great  perfection  by  the  Japanese.  It  is,  in 
general,  a  hilly  country,  and  water  is  taken  out  of  the  ravines  and  spread  upon 
the  hillsides  in  all  directions.  The  numberless  little  ravines  which,  by  their 
narrowness  and  steepness,  are  unsuited  to  cultivation  are  brought  into  luxuriance 
by  means  of  dams  built  across  from  one  side  to  the  other.  The  space  thus 
enclosed  is  filled  with  deep,  fine  soil,  and  a  series  of  terraces  is  formed,  one  above 
another,  and  over  them  the  drainage  of  the  ravine  can  bo  spread  at  will ;  the 
water  from  one  terrace  being  allowed  to  escape  to  the  next,  and  so  on  to  the  low 
lands.  These  little  patches  of  land  are  said  to  be  the  most  fertile  and  pro- 
ductive in  Japan. 

IRRIGATION  SEDIMENT. 

When  we  consider  the  amount  of  fertilizing  sediment  carried  to  the  sea  by 
the  great  rivers,  it  will  be  well  to  adopt  some  method  to  arrest  the  waste  and  dis- 
tribute it  upon  the  land. 

The  quantity  of  alluvial  soil  swept  into  the  sea  by  tho  waters  of  the  Ganges 
is  a  200th  part  of  its  whole  volume,  or  2,509,056,000  solid  feet  per  hour.  The 
Nile  deposits  the  120th  part  of  its  whole  volume,  or  14,784,000  solid  feet  por 
hour.  The  Mississippi  deposits  8,000,000  solid  feet  of  sediment  per  hour,  con- 
taining the  richest  fertilizing  properties,  and  the  smaller  streams  deposit  in 
proportion  to  the  alluvial  bottoms  which  they  drain.  What  a  wealth  of  fertili- 
zation is  here  washed  away,  especially  when  they  also  carry  away  the  sewage 
of  large  cities !    Verily,  we  are  an  improvident  people. 

INSURANCE   OF  IRRIGATION. 

In  addition  to  the  certainty  of  returns,  the  actual  produce  oi*  irrigated  lands 
exceeds  that  of  unirrigated  lands  by  one-fourth  to  one-third  of  a  crop.  In  a 
genial  climate  the  harvest  is  placed  beyond  the  influence  of  seasons.  A  crop  of 
corn  in  the  spring  and  of  cereals  in  the  autumn  is  the  usual  rotation  in  America. 

Irrigated  land  never  becomes  impoverished,  but  is  continually  enriched  by  the 
perpetual  deposition  of  sediment.  Tho  question  of  health  and  morality  has 
been  satisfactorily  demonstrated  by  the  improvement  and  reclamation  of  the 
jungles  of  India,  where  vast  populations  have  been  brought  from  a  condition  of 
wretchedness,  famine,  and  insubordination  into  a  state  of  health,  contentment, 
and  prosperity,  by  the  abundant  crops  secured  by  irrigation. 

In  Italy,  where  tables  are  kept,  the  ratio  of  increase  of  population  in  irrigated 
districts  is  50  per  cent,  greater  than  in  unirrigated  districts.  The  fecundity  of  the 
Chinese  may  bo  attributed  to  their  abundant  supply  of  water. 

The  population  of  irrigated  districts  is  estimated  as  follows  per  square  mile : 

In  Piedmont 270  per  square  mile. 

InLombardy 391      "  " 

Inlndia 576      "  " 

IRRIGATION  LAWS. 

In  countries  where  irrigating  canals  are  constructed  by  tho  state,  the  tolls  on 
water  are  collected  as  a  revenue,  and  as  these  enterprises  are  generally  under- 
taken for  the  common  good  of  a  community,  they  must,  of  necessity,  be  done 
by  the  state,  or  under  state  authority  by  associated  capital  and  labor,  in  the  form 
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of  corporations.  Tbo  laws  regulating  irrigation  are  well  defined  in  Italy  and 
Spain,  and  the  laws  of  the  latter  country  have  been  generally  extended  to  Span- 
ish America,  and  are  usually  adopted  in  that  part  of  our  domain  acquired  from 
Mexico. 

In  pueblos,  or  communities  where  irrigating  canals  exist,  a  judge  of  the  water 
is  elected  by  the  community.  He  has  jurisdiction  in  all  disputes  relating  to  the 
gathering  and  distribution  of  the  water  through  irrigating  canals.  Each  pro- 
prietor is  allotted  a  supply  of  water  proportioned  to  the  labor  and  capital  con- 
tributed to  its  introduction,  or  the  amount  of  land  he  has  in  cultivation.  He 
must  punctually  take  his  turn  when  it  comes,  whether  it  be  in  the  day  or  the 
night,  as  the  water  is  flowing  all  the  time  and  cannot  be  allowed  to  run  to  waste. 

In  India  it  is  estimated  that  one  cubic  foot  per  second  will  irrigate  180  acres 
of  land. 

TRANSPORTATION    BY   CANAL 

To  construct  a  canal  for  commercial  purposes  where  a  railway  is  available  is 
to  fall  behind,  not  to  keep  pace  with,  the  spirit  of  the  times ;  but  it  is  equally 
true  that  irrigating  canals  will  prove  great  auxiliaries  to  railroads,  by  furnishing 
products  for  transportation,  and  that  navigable  eanals  will  gather  the  produce 
economically  at  convenient  depots  for  railway  transportation. 

CAPITAL  FOR  IRRIGATING  CANALS. 

The  capital  necessary  to  construct  irrigating  canals  can  easily  be  obtained  by 
conceding  to  corporations  alternate  sections  of  land  along  their  course,  and  the 
collection  of  water  rents  will  insmre  a  handsome  income  upon  the  investment. 

The  same  liberal  policy  which  has  stimulated  the  building  of  railroads  in  our 
western  country  may,  with  equal  propriety  and  benefit,  be  extended  to  the  irri- 
gating canals,  and  the  reclamation  of  sterile  lands.  It  is  accounted  a  worthy 
and  beneficent  undertaking  "to  make  two  blades  of  grass  grow  where  only  ene 
grew  before." 

In  the  census  of  1860  the  area  of  improved  land  in  the  United  States  is  set 
cl&wn  at  163,110,720  acres,  and  the  unimproved  land  at  244,101,818  acres,  or, 
in  other  words,  for  every  two  acres  of  improved  lands,  wo  have  three  acres  of 
unimproved  lands.     *? 

The  Rocky  mountains  contain  an  abundant  supply  of  water  for  irrigating,  the 
plains  at  their  base,  and  the  opening  of  irrigating  canals  on  our  western  plains 
will  inaugurate  a  new  era  of  agricultural  prosperity  in  a  region  which  has  hith- 
erto only  furnished  grass  for  the  buffalo  and  hunting  grounds  for  the  Indian. 

CHINA. 

It  is  my  intention  in  accompanying  the  embassy  of  the  United  States,  at  the 
Head  of  which  is  Hon.  J.  Ross  Browne,  the  recently  appointed  minister  to  China, 
to  examine  that  vast  and  comprehensive  net-work  of  irrigating  canals  and  water- 
works which  contribute  so  much  to  the  riches  and  convenience  of  a  people  who  place 
agriculture  among  the  most  honorable  occupations  of  mankind.  If  the  investi- 
gation of  this  subject  meets  the  approbation  of  your  Department,  and  I  am  hon- 
ored with  a  commission  for  the  purpose,  it  will  be  a  pleasant  duty  to  unfold  to 
my  countrymen  a  system  which  supports  one-third  of  the  population  of  the  earth. 
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VALUE  OF  BIRDS  ON  THE  FARM. 


By  Edward  A.  Samuels,  Boston,  Massachusett& 


That  our  birds,  as  a  class,  axe  eminently  beneficial  on  the  farm  is  now  very 
generally  acknowledged.  In  some  localities  wholesome  laws  have  been  enacted 
and  local  efforts  have  been  made  for  their  encouragement  and  protection ;  but 
the  old  prejudice  against  many  species,  because  a  few  have  been  detected  in 
misdemeanors,  is  still  too  generally  prevalent,  and  every  effort  should  be  made 
by  writers  and  students  in  natural  history  to  eradicate  it. 

I  have  said  that  this  prejudice  has  been  caused  by  the  misdemeanors,  real  or 
fancied,  of  a  few  species.  It  is  of  these  few  species,  and  their  nearly  allied  rela- 
tives, that  I  propose  to  speak  in  the  present  paper.  None  of  our  birds  have 
caused  greater  controversy  among  horticulturists  and  farmers  throughout  the 
country  than  the  common  robin,  and  agricultural  papers  have  contained  long 
articles  relative  to  its  destructive  or  beneficial  qualities,  and  the  light  that  has 
been,  or  should  have  been,  shed  on  its  habits  is  great.  But,  unfortunately,  little 
is  practically  known  of  the  bird  save  that  it  cats  cherries  and  other  small  fruits, 
and  that  it  is  a  nuisance  generally.  I  have  had  a  fair  opportunity  during  the 
past  ten  years  of  discovering  what  its  relative  good  and  bad  qualities  are,  and 
from  my  own  observations,  and  those  of  others— careful  students  and  good 
observers — I  have  arrived  at  the  conclusion  that  the  robin  as  a  species  is  vastly 
more  beneficial  than  injurious  on  the  farm,  taking  into  consideration  all  the  inter- 
ests of  rural  economy. 

I  will  at  the  outset  frankly  acknowledge  that  to  small  fruit  growers  the  bird 
is  very  often  a  pest ;  that  it  has  a  love  for  ripe  cherries  and  berries,  and  that  it 
often  takes  mere  than  a  fair  share  to  itself;  but,  admitting  this  injury,  which 
occurs  during  a  short  season  of  the  year  only,  what  is  tta  amount  of  harm  done 
in  comparison  with  the  benefits  the  bird  renders  to  the  farm  through  the  remain- 
der of  the  year!  My  observations  regarding  the  food  of  the  robin  have  been 
made  both  by  watching  the  bird  in  various  seasons  of  different  years  and  by 
examining  the  contents  of  stomachs  of  dead  specimens  killed  in  a  variety  of 
localities  and  seasons.  I  have  also  been  assisted  by  students  in  different  parts 
of  the  country,  who  have  sent  me  many  specimens,  and  have  examined  others, 
making  full  memoranda  of  the  contents  of  the  stomachs  of  the  birds.* 

Beginning  with  January  and  continuing  through  February,  I  find  that  in  a 
few  specimens  which  were  killed  in  the  middle,  western,  and  New  England 
States,  the  contents  of  the  stomach  consisted  in  nearly  the  following  proportion : 
Of  barberries,  2  ;  seeds,  3;  insects,  3  ;  a  few  larv©,  3 ;  cedar  berries,  4 ;  or,  in 
other  words,  mention  is  made  of  barberries  twice  where  insects  are  spoken  of 
three  times,  larvae  twice,  cedar  berries  four  times,  &c.  We  can  see  that  during 
these  two  months  the  food  must  necessarily  have  been  meagre ;  and  although  a 
few  insects  were  obtained,  the  greater  part  of  the  diet  consisted  of  seeds  and  wild 
berries,  which  were  of  little  value  to  the  agriculturist ;  allowing  reasonable  margin, 
and  supposing  that  a  portion  of  the  insects  were  beneficial,  we  may  conclude 

*  Special  acknowledgments  are  due  for  specimens  and  memoranda  to  D.  D.  Hughes, 
Marshall,  Midi.;  £.  R.  Maynard,  Newtonville,  Mass. ;  E.  £.  Perry,  Volusia,  Florida;  L.  E. 
Ricksecker,  D.  Sampson,  and  H.  A.  Pardee*  In  presenting  memoranda  of  the  food  of  the 
robin  it  will  be  most  convenient,  perhaps,  to  arrange  them  by  months. 
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'  that  through  January  and  February  the  robin  is,  in  consequence  of  the  variety 
ji  its  food,  proportionately  beneficial  four  units,  (being  four-fifths  of  its  insect  food,) 
while  it  is  injurious  one  unit,  (the  amount  of  beneficial  insects  it  possibly  destroys,) 
and  neutral  nine  units  ;  or,  in  other  words,  during  the  59  days  in  these  two  months 
it  is  beneficial  five-fourteenths  of  the  time,  or  about  21  days ;  injurious  about 
4£  days,  and  neutral  the  remainder  of  the  time.  Daring  March  a  larger  number 
ol  birds  were  examined,  and  the  following  memoranda  made  of  their  food  in  about 
the  stated  proportions :  Small  insects  and  spiders,  5  parts,  (or  mentioned  five 
times  j)  barberries  and  partridge  berries,  4;  seeds,  5;  larvae,  (some  canker 
worms  and  grubs,)  4 ;  earth-worms,  2  j  with  other  substances,  sucn  as  pieces  of 
grass,  pebbles  and  leaves.  Wo  can,  therefore,  from  the  above,  safely  conclude 
that  in  March  the  robin  is  beneficial  by  destroying  insects  and  larvae,  eight 
units ;  injurious,  (by  destroying  beneficial  insects,)  one  unit ;  and  neutral  eleven 
units— or,  beneficial  eight-twentieths  of  the  time,  or  about  12 £  days;  injurious 
1  £  days,  and  neutral  the  remainder  of  the  month.  In  April  I  find  in  various 
memoranda  from  different  sections  that  in  almost  all  cases  the  food  consists 
of  earth-worms,  3  parts;  larvae,  2;  caterpillars,  2;  insects,  3;  barberries  and 
seeds,  3.  Taking  the  larvae  aud  insects  at  six  units,  allowing  one  unit  for  the 
probable  proportion  of  beneficial  insects  destroyed,  and  placing  the  earth-worms, 
berries  and  seeds  in  the  list  of  neutrals,  six  units,  we  find  that  during  April 
tno  bird  is  beneficial  six-thirteenths  of  the  time,  or  about  14  days;  injurious 
2 J  days,  and  neutral  tho  remainder  of  the  time. 

In  May,  also,  the  robin  subsists  on  earth-worms,  larvae,  and  insects ;  and  I 
cannot  find  that  its  food  then  differs  essentially  from  that  in  April,  and  we  will 
consider  it  to  bo  beneficial  14  days,  injurious  2 J  days,  and  neutral  tho  remainder 
of  the  month. 

In  June  tho  bird  is  eminently  beneficial.  It  is  during  this  month  that  the 
young  birds  are  reared,  which  require  to  bo  fed  entirely  upon  animal  food,  such 
as  sou  larvae  and  worms,  and  the  parents  are  busy  from  "  early  dawn  till  dewy 
eve*  in  securing  for  their  family  a  liberal  diet.  It  will  be  remembered  that  the 
warmth  of  tho  sun  has,  now  become  so  great  that  earth-worms  are  driven  below 
tho  surface  of  the  ground  for  proper  moisture,  and  are,  consequently,  beyond  the 
reach  of  the  robin.  Cut-worms  and  other  terrestrial  larvaB  furnish  the  principal 
supply,  and  the  number  destroyed  by  a  single  pair  of  robins  during  this  month 
is  immense.     I  have  \&&  several  opportunities  for  noticing  this  fact. 

Near  the  house  in  which  I  was  residing,  a  pair  of  these  birds  had  nested  in  an 
elm  tree,  and  paid  frequent  visits  to  the  lawn  near  by.  They  hunted  their  food 
in  tho  manner  peculiar  to  the  species,  hopping  a  few  steps,  then  pausing  to  scan 
the  ground,  and  discover  the  lurking  places  of  the  grubs,  their  food.  The  instinct 
with  which  they  ascertained  tho  presence  of  the  larvaB  was  wonderful,  and  I 
never  could  detect  the  signs  that  guided  them.  In  tho  midst  of  their  hop  or 
run  they  would  stop  instantly,  or  turn  abruptly  from  their  course,  and,  with  a 
quick  series  of  pecks  or  diggings  with  the  beak,  the  dirt  and  grass  was  removed, 
and  the  worm  seized  and  borne  away  to  the  young  birds.  On  no  occasion  have 
I  seen  the  robin  remove  the  earth  from  its  prey  by  scratching  with  its  feet, 
although  it  often  digs  down  to  the  depth  of  perhaps  an  inch  with  its  beak.  The 
pair  alluded  to  above  destroyed,  by  actual  count,  24  and  27  grubs  (cut- worms) 
in  the  lapse  of  an  hour,  and,  on  another  occasion,  26  and  30  of  the  vermin  in 
the  same  period.  All  these  insects  were  fed  to  the  young  birds,  and  nothing  else, 
the  season  being  very  dry,  and  earth-worms  hard  to  obtain.  On  another 
occasion  I  watched  a  pair  of  those  birds,  and  saw  them  in  an  hour's  time  bring 
to  their  family  of  four  young  over  40  cut-worms  and  smooth  caterpillars,  and,  I 
think,  a  few,  very  few,  earth-worms.  The  young  were  not  half  grown,  but  the 
*  parents  were  constantly  employed  in  furnishing  them  with  food.  These  facts 
may  seem  improbable,  and  I  confess  that  I  would,  if  not  familiar  with  the  habits 
of  our  birds,  be  almost  inclined  to  doubt  that  the  young  birds  have  such  tre- 
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mendouB  powors  of  digestion.  Bat  it  mast  be  remembered  that  the  caterpillars 
and  other  larvae  are  composed  almost  entirely  of  juices,  and  their  digestion  is 
comparatively  a  matter  of  little  difficulty.  Professor  Treadwell,  of  Cambridge, 
Massachusetts,  in  an  exceedingly  interesting  experiment  in  the  rearing  of  two 
young  robins,  corroborates  my  own  experience  most  fully.  A  brief  account  of 
Ids  observations  will  not  be  without  value  here.  When  camght  the  two  birds 
were  quite  young,  their  tail  feathers  being  less  than  an  inch  in  length,  and  the 
weight  of  each  about  25  pennyweights,  less  than  half  the  weight  of  the  full 
grown  birds.  Both  were  plump  and  vigorous,  and  had  evidently  been  recently 
turned  out  of  the  nest.  He  began  feeding  them  with  earth-worms,  giving  three 
to  each  bird  the  first  night.  The  second  day  he  gave  them  ten  worms  each, 
which  they  ate  ravenously.  Thinking  this  beyond  what  their  parents  could 
naturally  supply  them  with,  he  limited  them  to  this  allowance.  On  the  third 
day  he  gave  them  eight  worms  each  in  the  forenoon,  but  in  the  afternoon  he 
found  one  becoming  feeble,  and  it  soon  lost  its  strengtn,  refused  food,  and  died. 
On  opening  it  he  found  the  crop,  gizzard,  and  intestines  entirely  empty,  and  con- 
cluded, therefore,  that  it  died  from  want  of  sufficient  food,  the  effect  of  hunger 
being  increased,  perhaps,  by  the  cold,  as  the  thermometer  was  about  60°. 

The  other  bird,  still  vigorous,  he  put  in  a  warmer  place  and  increased  its  food, 
giving  it  the  third  day  15  worms,  on  the  fourth  24,  on  the  fifth  25,  on  the 
sixth  30,  and  on  the  seventh  31  worms.  They  seemed  insufficient,  and  the  bird 
appeared  to  be  losing  plumpness  and  weight.  He  now  began  to  weigh  both  tho 
bird  and  its  food.  On  the  15th  day  he  tried  a  small  quantity  of  raw  meat,  and, 
finding  it  readily  eaten,  increased  it  gradually,  to  tho  exclusion  of  worms.  With* 
it  the  bird  ate  a  large  quantity  of  earth  and  gravel,  and  drank  freely  after 
eating.  By  the  table  it  appears  that,  though  the  food  was  increased  to  40  worms, 
weighing  20  pennyweights,  on  the  11th  day,  the  weight  of  the  bird  rather  fell 
off,  and  it  was  not  until  the  14th  day,  when  ho  ate  68  worms,  or  34  penny- 
weights, that  he  began  to  increase.  On  this  day  the  weight  of  the  bird  was 
24  pennyweights;  he  therefore  ate  41  per  cent,  more  than  his  own  weight  in 
12  hours,  weighing  after  it  29  pennyweights,  or  15  per  cent,  less  than  the  food 
he  had  eaten  in  that  time.  The  length  of  these  worms,  if  laid  end  to  end,  would 
be  about  14  feet,  or  ten  times  the  length  of  the  intestines.  The  question  imme- 
diately presents  itself,  how  is  this  immense  amount  of  food  required  by  the  young 
birds  supplied?  Solely  and  entirely  by  the  continued  labor  of  the  parents. 
Suppose  a  pair  of  old  robins  with  the  usual  number  of  four  young  ones  j  these 
would  require,  according  to  the  consumption  of  this  bird,  250  worms,  or  their 
equivalent  in  insect  or  other  food,  daily.  Suppose  the  parents  to  work  ten  hours, 
or  600  minutes,  to  procure  this  supply.  This  would  be  a  worm  to  every  2| 
minutes ;  or  each  parent  must  procure  a  worm  or  its  equivalent  in  less  than  five 
minutes  during  ten  hours,  in  addition  to  the  food  required  for  its  own  support. 
After  the  thirty-second  day  the%  bird  had  obtained  its  full  size.  Its  food  had  been 
weighed  daily,  and  averaged  15  pennyweights,  two  or  three  earth-worms,  and  a 
small  quantity  of  bread  each  day,  the  whole  being  equal  to  18  pennyweights  of 
meat,  or  36  pennyweights  of  earth-worms. 

Wo  have  seen  that  during  the  month  of  Juno  the  robin  with  its  family  subsists 
almost  entirely  upon  insect  food,  which  consists  of  larva  and  other  soft  grubs,  but 
very  few  hard-shelled  insects,  such  as  beetles,  &c.,  being  killed,  and  but  few 
seeds  and  berries  being  available.  We  can  safely  conclude,  then,  that  the  robin 
is  beneficial  eight-tenths  of  the  time,  or  24  days )  injurious,  3  days. 

In  July  the  bird  is  most  injurious.  It  is  now  that  cherries  and  other  small 
fruits  are  ripe,  and  the  young  birds  are  out  of  their  nests,  subsisting  largely  upon 
these,  but  also  eating  some  msects.  I  find  that  in  all  localities  the  following 
memoranda  are  given  of  tho  bird's  food :  cherries,  4 ;  worms,  2 ;  berries,  2 ; 
that  is,  these  articles  of  diet  are  mentioned  in  this  proportion  and  progression ; 
from  which  we  see^that  the  old  birds,  and  young  just  out  of  the  nest,  feed  largely 
upon  small  fruits 
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But  it  must  bo  borne  in  mind  that  a  second  brood  is  most  generally  reared 
during  this  month,  when,  of  course,  the  parents  arc  as  ber.eiicial  as  during  June, 
the  young  being,  of  necessity,  fed  upon  insect  food. 

The  parents,  then,  are  beneficial  .to  tho  extent  of  their  destroying  injurious 
insects  for  their  second  family,  and  tho  first  family  of  young  are  injurious  to  the 
extent  of  subsisting  almost  entirely  upon  small  fruits.  It  is  well  known  that 
young  birds  when  growing  require  a  greater  amount  of  food  than  those  which 
have  left  tho  nest,  .and  wo  may  safely  assume  that  the  amount  of  injury  done  by 
tho  first  family  is  fully  balanced  by  tho  benefit  rendered  by  the  parents  in  rearing 
tho  second  brood,  so  that  if  wo  accept  tho  preceding  memoranda  for  July,  we 
shall  at  least  be  on  the  safo  side,  and  bo  fair  to  the  birds.  Wo  will,  therefore, 
consider,  for  tho  sake  of  allowing  a  margin,  that  during  July  tho  robin  is  bene- 
ficial 3  units  in  10,  injurious  6  units,  and  neutral  1  unit ;  or  is  beneficial  during  the 
month  9  days,  injurious  18  days,  and  neutral  4  days.  It  is,  of  course,  hardly 
fair  to  put  tho  amount  of  injury  as  being  actual,  for  who  among  our  fruit-growers 
is  so  mean  as  to  deny  tho  robin  any  of  his  fruit,  notwithstanding  the  bird  labors 
for  him  so  earnestly  through  tho  greater  portion  of  tho  year.  1  have  often  asked 
farmers  who  had  largo  cherry  orchards  if  the  robin  troubled  them  much.  Their 
reply  was  that  the  birds  generally  took  a  large  share,  but  if  they  didn't  get  it 
the  fruit  would  rot  on  the  trees.  I  remember  last  year  of  passing  through  a 
country  in  which,  a  very  largo  crop  of  cherries  being  upon  the  trees,  of  course 
tho  robins  were  busy,  but  I  noticed  that  for  one  robin  in  the  trees  there  were  two 
on  a  newly  ploughed  piece  of  ground.  I  stopped  and  asked  the  farmer  upon 
whose  land  the  trees  stood  if  he  had  noticed  that  the  robins  were  very  trouble- 
some. Ho  replied  that  while  his  cherries  were  ripe,  ajid  the  surface  of  the  ground 
was  dry,  fhe  robins  fed  upon  tho  fruit.  "  But,"  said  he,  "  I  began  to  break  up 
this  piece  of  greensward  yesterday,  and  it  seems  to  me  that  all  the  robins  in  the 
country  aro  flocking  on  it."  "  Do  you  think  they  prefer  the  worms  and  insects 
to  tho  cherries  VJ  I  inquired.  "  Certainly,"  he  replied,  "  and,  if  they  didn't,  I 
should  not  care,  for  I  can't  afford  to  take  my  hands  off  of  haying  and  hoeing  for 
the  sake  of  marketing  a  few  cherries.  I  take  what  I  want  and  give  my  neigh- 
bors and  the  birds  the  same  privilege ;  but  I  notice  that  half  the  crop  will  rot 
on  the  trees."  It  seems  to  me  that  the  whole  truth  of  the  matter  is,  that  when 
insect  food  is  unavailable,  tho  robins  and  other  thrushes  have,  from  necessity,  to 
depend  upon  the  small  fruits  for  subsistence. 

During  August  the  robin  feeds  upon  small  fruits,  and  principally  upon  insects, 
larvae,  worms,  and  spiders.  My  notes  show  about  tho  following  proportions: 
insects,  3  parts  ;  berries,  4 ;  larvae,  1 ;  spiders,  1 ;  seeds,  1  ;  showing  that  it  is 
beneficial  about  four-tenths,  or  about  12  days;  injurious  perhaps  three-tenths,  or 
9  days ;  and  neutral  10  days."  In  September  and  October  wild  cherries  and 
other  wild  fruits  and  seeds  furnish  a  largo  share  of  the  subsistence  of  the  bird  ; 
but  grasshoppers  and  other  insects  are  eaten  in  large  numbers. 

In  a  considerable  number  of  specimens,  the  following  memoranda  are  made  : 
"  September  4,  grasshoppers}"  "  September  10,  small  insects  and  worms ;"  "  Sep- 
tember 16,  large  green  worms,  small  insects,  and  a  few  seeds;"  u  September  16\ 
large  insects  and  a  few  stones  of  small  fruits;"  "  September  25, whortleberries;" 
lt  October  23,  stones  and  small  insects  f  "  October  25,  worms,  spiders,  and  small 
beetles ;"  "  October  28,  insects  and  worms."  From  these  notes  we  gather  that 
the  robin,  during  September  and  October,  is,  by  feeding  principally  upon  insects, 
beneficial  at  least  5  units,  and  by  destroying  beneficial  insects  and  eating  cul- 
tivated fruits,  injurious  perhaps  3  units,  and  neutral  2  units ;  or  beneficial 
one-half  tho  time  or  30  days,  injurious  18  days,  and  neutral  13  days.  During  No- 
vember and  December,  at  which  period  most  of  tho  birds  have  migrated  to  the 
southern  States,  the  robins  remaining  in  the  north  subsist  principally  upon  seeds  of 
various  shrubs  and  barberries ;  and,  as  insects  are  few,  the  food  of  the  bird  may 
be  considered  as  neutral  in  an  economic  point  of  view.    In  a  great  many  mem- 
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oranda  I  find  that  barberries  and  partridge  berries  arc  always  mentioned,  but 
insects  only  once ;  and  the  greatest  margin  wo  can  allow  the  bird  would  be, 
in  these  two  months,  9  parts  neutral,  and  1  beneficial ;  or  beneficial  6  days,  and 
neutral  54  days. 

In  summing  up  the  operations  of  the  robin  for  the  wholo  year  we  find  that  it 
is  beneficial  142 £  days,  injurious  59 J  days,  and  neutral  163  days.  The  good 
that  it  thus  renders  the  interests  of  agriculture  is  certainly  sufficient  to  entitle 
the  bird  to  the  consideration  of  the  farmer  at  least,  and  when  its  services  are 
weighed  against  the  comparatively  small  injuries  inflicted  on  a  fow  small  crops, 
the  ill  treatment  that  it  too  often  receives  ought  to  be  regarded  as  shameful  and 
outrageous. 

It  is  hardly  necessary  here  to  speak  of  the  services  rendered. by  the  sparrows 
and  finches,  whose  young  are  reared  on  the  larvae  of  noxious  insects,  or  of  tho 
warblers,  those  lively,  interesting  little  birds  that  wo  meet  in  the  most  retired 
localities ;  or  the  vireos,  those  familiar  little  friends  of  ours;  or  the  fly-catchers, 
all  of  which  feed  exclusively  upon  insect  food.  Neither  is  it  necessary  to  dwell 
upon  the  merits  of  the  swifts  and  swallows,  and  nigkt-iars,  (whippoorwills  and 
mghtrhawks,)  all  of  which  are  now  recognized  by  intelligent  farmers  as  being 
eminently  beneficial,  and  about  which  there  is  no  controversy.  But  there  are 
two  other  families  which  are  much  disliked,  and  both  are  deserving  of  the  far- 
mer's best  protection.  These  families  are  the  woodpeckers  and  the  cuckoos. 
Of  the  first  of  these  groups/the  best  known  to  ruralists  is  the  woodpecker,  known 
as  the  sapsucker,  and  it  is  the  misdemeanors,  real  or  fancied,  of  this  bird  that 
have  brought  tho  whole  of  its  relatives  into  disrepute.  This  is  not  so  much  the 
result  of  reasoning  regarding  analogy  of  habits  in  different  species,  as  it  is  the 
effect  of  looseness  in  nomenclature,  of  confusion  in  the  names  of  birds  in  differ- 
ent sections.  For  instance,  in  New  England  tho  hairy  woodpecker  (P.  vettosus) 
and  the  downy  woodpecker  (P.  pubescens)  are  both  called  the  sapsucker  j  and 
in  the  western  States  the  yellow-bellied  woodpecker  (S.  varius)  is  generally 
known  by  that  name,  though  in  some  localities  all  the  species  are  called  sap- 
suckers,  as  tho  following  incident  will  show  :  During  a  surveying  excursion  in 
Ohio  in  the  spring  of  1865,  I  was  with  a  party  of  woodmen  and  surveyors  for  a 
number  of  days.  On  one  occasion  a  yellow-bellied  woodpecker  was  busy  in 
knocking  off  the  bark  of  a  dead  stub,  and  such  was  its  industry  that  I  was  per- 
mitted to  approach  within  20  feet  of  its  station.  * 

"  What  aio  you  looking  at  that  pkguey  sapsucker  for?"  inquired  one  of  the 
men.  "  Shoot  it ;  it  is  the  scamp  that  spoils  all  our  fruit  trees."  "  Pooh,"  I 
replied,  u  that  bird  is  no  sapsucker.  Don't  you  see  that  the  stub  is  dead,  and 
there  is  bo  sap  in  it  V  "  That  makes  no  difference,"  exclaimed  one  of  the  others ; 
"  it  is  only  amusing  itself  knocking  off  the  bark  j  it  is  a  humbug."  "  Humbug  or 
not,"  said  the  first  man,  "  we'll  see  what  it  is  made  of;"  and  before  I  could  pre- 
vent him  ho  seized  my  gun  and  shot  the  bird.  At  that  moment  a  red-headed 
woodpecker  alighted  on  a  tree  near  by,  and  at  the  exclamation  from  one  of  the 
men,  "Thcro's  another  sapsucker,"  the  man,  who  still  held  the  gun,  fired  the 
loaded  barrel,  and  the  second  bird  fell  to  the  ground.  I  saw  that  an  opportu- 
nity had  arrived  in  which  a  useful  lesson  might  be  taught  these  men.  Taking 
tho  birds,  I  showed,  though  they  had  been  regarded  a$  of  the  same  species,  they 
were  entirely  different,  and  consequently  but  one  could  be  the  true  sapsucker. 
I  then  proceeded  to  dissect  both  specimens.  In  the  stomach  of  the  yellow-bel- 
lied woodpecker  I  found  the  grubs  of  five  boring  beetles,  the  wings  of  at  least  a 
dozen  small  wood-eating  beetles,  some  ants,  and  a  little  vegetable  matter.  In 
tho  stomach  of  the  red-headed  woodpecker  were  two  or  three  of  tho  stones  of 
some  small  berries,  some  ants,  a  beetle,  and  seven  grubs  or  borers.  It  was  a 
tangible  fact  to  these  men  that  the  woodpeckers,  instead  of  subsisting  upon  the 
sap  of  trees,  were  eminently  insect  feeders,  and  it  was  gratifying  to  mo  to  hear 
them,  a  day  or  two  afterward,  telling  some  of  their  friends  what  I  had  discov- 
ered to  them,  and  cautioning  them  against  killing  "  sapsuckors."      I  would 


206  AGRICULTURAL  REPORT. 

remark  that  these  same  men,  before  I  left  them,  learned  to  distinguish  the  differ* 
enee  between  the  hairy,  downy,  red-headed,  and  yellow-bellied  woodpeckers^ 
all  of  which  they  had  until  then  called  sapsuckers. 

The  following  memoranda,  made  in  different  localities  and  at  different  periods, 
will  give  an  idea  of  the  diet  of  some  of  our  small  woodpeckers :  Of  the  downy 
woodpecker — "March  8,  contents  of  stomach,  stones,  larvae  of  small  insects^ 
"  March  12,  larvae  and  insects  f  "  March  21,  large  seeds  and  insects  f  "  June  2, 
small  insects  and  stones  f  "  September  10,  soft  worms  and  larvae  f  "  Septem- 
ber 16,  small  insects;"  "November  24,  seeds,  grubs,  small  insects  f  "Novem- 
ber 30,  seeds  and  larvae ;"  "  January  2,  small  insects  and  stones."  Of  the  hairy 
woodpecker  I  have  but  two  memoranda :  "  September  28,  contents  of  stomach, 
larvce  of  borers  and  ants ;"  "  March  4,  larva  and  insects,  apparently  a  few  pieces 
of  bark  or  other  vegetable  matter."  Golden-winged  woodpecker  or  flicker: 
"October  14,  seeds,  one  beetle;"  "October  23,  pieces  of  apple,  a  wasp,  small 
insects ;"  "  October  19,  small  insects  f  "  November  10,  ants."  Yellow-bellied 
woodpecker :  "  September  17,  black  ants,  pieces  of  bark ;"  "  October  9,  barber- 
ries, partially  dried,  beetles ;"  "  October  10,  a  few  beetles ;"  "  October  21,  a  few 
larvae  and  ants  r*  "  March  9,  small  insects  and  ants." 

I  think  that,  when  the  foregoing  testimony  is  read,  the  usefulness  of  the  wood- 
pecker, not  even  excepting  the  sapsucker,  will  be  acknowledged  by  all  candid 
minds.  In  addition  to  this  evidence,  I  would  submit  the  observations  of  the 
earlier  and  well  known  writers  on  ornithology,  for  the  purpose  of  corroborating 
the  facts  presented. 

Audubon  says : 

Tbo  yeDow-bellied  woodpecker  prefers  tho  interior  of  the  forest  during  the  spring  and 
aummer,  seldom  showing  itself  near  the  habitations  of  man  at  thoee  seasons.  Its  food  con- 
sists of  wood,  worms,  and  beetles,  to  which  it  adds  small  grapes  and  various  berries  during 
autumn  and  winter. 

Wilson  says : 

The  habits  of  this  species  are  similar  to  those  of  the  hairy  and  the  downy  woodpeckers, 
with  which  it  generally  associates.  The  principal  food  of  these  birds  is  insects,  and  they 
seem  particularly  fond  of  frequenting  orchards,  boring  the  trunks  of  apple  trees  in  their 
eager  search  atter  them.  On  opening  them  the  stomach  is  found  generally  filled  with  frag- 
ments of  beetles  and  gravel. 

Speaking  of  the  downy  woodpecker,  he  says : 

Mounted  on  the  infected  branch  of  an  old  apple  tree  where  insects  have  lodged  their  cor- 
roding and  destructive  brood  in  crevices  in  the  hark  and  the  wood,  he  labors  sometimes  for 
half  an  hour  before  he  has  succeeded  in  dislodging  and  destroying  them.  Were  the  sap  of 
the  tree  his  object,  tho  saccharine  juice  of  the  birch,  the  sugar-maple,  and  several  others, 
would  be  much  more  inviting,  because  more  sweet  and  nourishing  than  that  of  either  the 
pear  or  tho  apple  tree ;  but  1  have  not  observed  one  mark  upon  the  former  for  ten  thousand 
that  may  be  seen  upon  the  latter.  Besides,  the  early  part  of  the  spring  is  the  season  when 
the  sap  flows  most  abundantly,  whereas  it  is  only  during  the  months  of  September,  October, 
and  November  that  be  is  seen  so  indefatie ably  engaged  in  orchards,  probing  every  crack  and 
crevice,  boring  through  the  bark,  and,  what  is  worth  remembering,  chiefly  on  the  south  and 
the  southwest  side  of  the  tree,  for  the  eggs  and  larvae  deposited  there  by  the  countless  swarms 
of  summer  insects. 

Dr.  Henry  Bryant,  of  Boston,  one  of  our  most  careful  and  unprejudiced  orni- 
thologists, examined  the  stomachs  of  several  specimens  of  the  yellow-bellied 
woodpecker,  and  makes  tho  following  observations  regarding  the  species : 

The  general  shape  of  the  whole  tongue  is  not  much  unlike  that  of  the  robin:  the  ciliated 
edges  snow  an  analogy  to  the  mcliphagidae,  and  indicate  that  the  sap  of  the  trees  pecked  by 
them  may  form  a  portion  of  their  food.  In  the  stomachs  of  the  six  individuals  examined  by 
me,  fragments  of  the  inner  bark  were  found  in  all,  so  that  it  can  hardly  be  presumed  to  have 
been  accidentally  introduced.  Insects,  however,  probably  form  their  chief  diet,  as  all  the 
stomachs  examined  also  contained  insects,  the  quantity  of  which  was  greater  than  that  of 
the  fragments  of  bark.  In  one  bird  there  were  two  larvae  of  a  boring  heetle,  so  large  that 
there  was  not  room  enough  in  the  stomach  for  both  at  once,  and  one  remained  in  the  lower 
part  of  the  oesophagus.  If  these  were,  as  is  probable,  the  larvm  of  the  saperda,  they  would 
do  more  damage  than  twenty  woodpeckers. 

That  the  cuckoos  are  also,  in  a  great  measure,  unjustly  accused  of  mischief,  I 
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am  convinced.  Memoranda  of  the  contents  of  stomachs  of  our  two  species,  from 
many  localities,  all  agree  in  giving  caterpillars  and  canker-worms  as  the  princi- 
pal objects.  They  both  occasionally  make  a  piratical  raid  on  the  eggs  or  young 
of  their  neighbors.  But  such  occurrences  are  rare ;  and,  since,  if  the  parent  birds 
show  a  decided  resistance  to  the  invader,  the  cuckoo,  which  is  a  coward,  beats  a 
hasty  retreat,  the  mischief  done  must  be  very  small  indeed,  when  compared  with 
the  benefits  rendered  the  fanner  in  the  destruction  of  myriads  of  noxious  insocts. 
I  would  unhesitatingly  recommend  them  to  the  protection  of  agriculturists  in  all 
sections. 

There  now  remains  for  our  consideration  but  one  family  of  our  birds  which 
have  attracted  the  attention  of  formers  and  others  in  consequence  of  their 
depredations;  and  this,  the  corvide,  (comprehending  the  crows,  jays,  &c.,)  is 
worthy  of  careful  examination.  These  birds  unquestionably  render  some  benefits 
to  agriculture  by  destroying  noxious  insects;  but  it  is  also  undeniable  that  they 
do  infinitely  more  mischief  by  robbing  the  nests  of  small  beneficial  birds.  I  have, 
until  recently,  been  the  champion  of  the  crow  and  its  relatives ;  but,  after  care- 
fully observing  their  habits,  I  have  been  compelled  to  acknowledge  that  the  ill- 
repute  in  which  they  are  held  is  well  deserved.  Cases  innumerable  have  come 
to  my  knowledge  where  orchards  ha vo  been  depopulated  of  robins  and  other  birds . 
by  the  common  crow,  (in  one  instance  four  nests  of  young  birds  were  killed  in 
one  day  by  a  single  pair  of  these  pirates,)  and  the  mischief  thus  done  can  hardly 
be  estimated. 

Let  us  examine  the  habits  of  the  crow  through  all  the  seasons  of  the  year,  and 
adopting  the  system  of  numerals  of  the  relative  values  of  the  bird  before  employed^ 
ascertain  the  real  character  of  its  operations  on  the  farm.  During  the  months 
of  January,  February,  and  March,  when  the  face  of  the  country  is  covered  with 
snow,  the  insects  being  dormant  and  the  small  birds  away  to  more  southern  dis- 
tricts, most  of  the  crows  migrate  from  the  northern  to  the  southern  States.  The 
few  that  remain  depend  upon  a  scanty  subsistence  of  seeds  of  wild  plants  and 
weeds,  acorns,  and  apples  that  have  been  left  on  the  trees  in  the  orchard  and 
frozen,  and  they  occasionally  capture  a  field-mouse  that  strays  from  its  nest  in 
the  stubble-field  or  swamp.  The  life  of  the  crow,  during  these  months,  is  one  of 
continued  starvation,  and  the  expression  "  as  poor  as  a  crow"  may  be  applied  to 
it,  as  well  describing  its  condition.  It  succeeds  in  finding  the  cocoons  of  a  few 
lepidopterous  insects,  meets  occasionally  with  a  beetle  or  larva;  on  the  whole, 
its  labors  during  these  months  may  bo  called  beneficial,  although  the  good 
resulting  from  them  is  of  so  little  amount  that  we  might  safely  regard  it  as  neutral. 
But  to  be  beyond  the  chance  of  doing  it  an  injustice,  we  will  assume  that  during 
the  three  months  above-mentioned  the  crow  does  as  much  good  as  during  the 
month  of  April. 

Taking  the  unit  one  to  represent  the  labors  of  each  day,  the  crow  is  valuable 
during  January,  February,  and  March,  30  units ;  and  in  April  is  unquestionably 
30  units  more ;  for  its  food  then  consists  almost  entkely  of  noxious  insects  in 
their  different  forms.  It  is  perfectly  safe  to  say  that  it  destroys  1,000  insects 
daily,  and  it  is  not  improbable  that  it  often  exceeds  this  number.  During  the 
first  half  of  May  its  labors  are  undoubtedly  beneficial,  for  its  food  still  consists 
almost  entirely  of  insects,  but,  after  the  middle  of  that  month,  when  the  small 
birds  liave  begun  to  lay  their  eggs  and  batch  their  young,  the  ctow  divides  its 
diet  pretty  equally  between  them  and  the  insects.  Now  it  is  not  apparent,  at 
the  first  glance,  how  immensely  injurious  it  becomes  the  moment  it  begins  to 
destroy  the  eggs  and  young  of  small  birds ;  but  wo  can  demonstrate  it  to  an 
approximation.  We  will  allow  that  during  the  latter  part  of  May  half  of  its  food 
consists  of  injurious  insects  and  other  vermin.  It  is,  therefore,  beneficial  in  the 
whole  month  about  23  units ;  but  it  is  perfectly  reasonable  to  assume  that  it 
daily  destroys  the  eggs  or  young  of  at  least  one  pair  of  sparrows,  four  in  number ; 
one  pair  of  warblers,  four  in  number,  and  one  pair  of  thrushes  or  starlings,  four 
in  nHnftr^  ,•  for  I  have  known  one  pair  of  Canada  javs  to  kill  and  devour  the 
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callow-young  of  four  pair  of  snow-birds  (Junco  hycnwlis,)  16  birds  in  all,  in  one 
forenoon.  Now  let  us  see  what  the  injury  amounts  to  when  the  crow  destroys 
the  four  eggs  or  young  of  the  sparrows,  warblers,  and  thrushes.  As  remarked  on 
a  preceding  page,  the  young  of  all  our  small  birds  are  fed,  while  in  the  nest,  upon 
soft  caterpillars  and  insects.  Bradley  says  that  a  pair  of  sparrows  will  destroy 
3,360  caterpillars  for  a  week's  family  supplies.  For  four  weeks,  at  the  lowest 
estimate,  the  young  of  our  sparrows  are  fed  on  this  diet,  and  the  family  that  the 
crow  destroys  would,  in  that  time,  eat  at  least  13,440  insects ;  and  as  they  feed 
more  or  less  upon  the  6amo  diet  during  their  stay  in  the  north,  killing  certainly 
as  many  as  50  each,  daily,  the  family  would  devour  200  per  diem,  or,  before  they 
would  migrate  in  September,  as  many  as  20,000.  The  warblers  are  entirely 
insectivorous,  and  we  can  certainly  allow  them  as  great  destructive  capacity  as 
the  sparrows.  Tho  four  that  the  crow  destroys  would  have  devoured,  before  the 
autumnal  migration,  at  least  30,000  caterpillars  and  grubs.  A  pair  of  thrushes 
have  been  seen  to  carry  over  100  insects,  principally  caterpillars,  to  their  young 
in  an  hour's  time.  If  we  suppose  that  tho  family  mentioned  above  is  fed  for  only 
six  hours  in  the  day,  they  would  eat  600  per  diem,  at  least,  while  in  tho  nest, 
which,  being  three  weeks,  the  amount  would  be  12,600,  and  before  they  would 
leavo  in  the  fall,  allowing  only  50  insects  each  per  day,  a  very  small  number, 
they  would,  in  the  aggregate,  kill  20,000  more.  Now,  we  find  that  the  crow,  in 
one  day,  destroys  birds  that  would  together  eat  96,040  insects  before  they  would 
leave  for  their  winter  homes,  or  about  96  times  as  many  as  it  would  eat  in  a  day  if 
its  food  consisted  entirely  of  the  same.  It  is,  therefore,  injurious  during  the  last 
half  of  May,  keeping  #ur  original  calculations  in  view,  598  units. 

During  the  whole  month  of  June  and  the  first  half  of  July,  it  is  at  least  doubly 
destructive;  for  its  young  are  possessed  of  voracious  appetite,  requiring  an 
abundance  of  food  to  supply  them.  Allowing,  then,  that  of  the  diet  of  the  parent 
bird  and  its  young,  half  consists  of  insects  during  this  period,  it  is  beneficial 
about  46  units;  but  as  at  least  one-half  of  the  other  half  consists  of  young  birds 
and  eggs,  it  is  injurious  during  the  same  period  at  least  96  units  daily,  or  4,320 
units  for  Juno  and  tho  first  half  of  July.  The  remaining  quarter  of  their  food 
during  this  time  consists  of  berries,  and  various  small  seeds  and  reptiles  j  and 
this  diet  may  be  considered  as  of  neutral  importance,  economically  speaking. 
During  tho  last  half  of  July,  and  through  August  and  the  first  half  of  Septem- 
ber, its  diet  consists  of  about  half  insects  and  mice,  and  the  balance  of  berries 
and  small  fruits.  It  is,  therefore,  during  this  time  beneficial  about  30  units,  and 
is  not  injurious  otherwise  than  by  eating  garden  fruits  or  grain,  items  that  I  have 
not  considered  in  connection  with  its  food  during  the  year.  From  the  middle  of 
September  until  November  its  food  loses  much  of  its  fruit  character,  because  of 
tho  failure  of  supply,  and  it  feeds  at  least  two-thirds  on  insects  and  other  noxious 
animals.  It  is,  therefore,  beneficial  30  units,  and  is  not  injurious  j  and  during 
November  and  December  it  is  beneficial  to  about  the  same  extent  that  it  is  in 
February  and  March,  or  about  40  units. 

We  now  find,  in  a  general  summing  up  of  the  crow's  merits  and  demerits,  that 
during  tho  whole  year  it  is  beneficial  to  the  amount  of  229  units,  and  that  it  is 
injurious  to  the  extent  of  4,918  units.  If,  for  the  sake  of  the  greatest  indulgence, 
we  take  but  one-tenth  part  of  this  enormous  disproportion  as  the  actual  fact,  we 
still  have  an  exhibit  that  proves  at  once  that  these  birds  are  not  only  worthless, 
but  positively  injurious. 

Tho  limits  of  the  present  sketch  are  such  that  I  have  been  unable  to  present 
more  than  a  brief  account  of  tho  habits  of  some  of  our  more  familiar  birds ;  and 
there  arc  many  species,  even  whole  families,  that  I  have  not  mentioned,  but  those 
presented  have  excited  tho  greatest  controversy  among  agriculturists ;  and  if  1 
have  been  able  to  throw  any  light  upon  tho  subject,  or  have  fortunately  been 
able  to  remove  a  little  of  the  prejudice  existing  against  some  species,  I  shall  feel 
that  my  labor  has  been  a  pleasant  one,  and  that  it  has  been  well  rewarded. 
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WINTER  BEE-KEEPING. 


By  Mrs.  Ellew  8.  Tupper,  Brighton,  Iowa. 


The  winters  of  1865-766  and  1866-'67  were  most  disastrous  to  bees.  Through- 
out the  whole  west  and  northwest  many  apiaries  were  decimated,  and  there  were 
few  bec-keepers  who  did  not  lose  more  or  less  colonies.  I  have  taken  much 
pains  to  ascertain  the  cause  of  this  general  loss,  to  discover  if  it  was  necessary, 
and  if  not,  to  find  a  sure  way  to  prevent  the  like  in  future.  To  this  end  I  have 
corresponded  with  bee-keepers  in  all  parts  of  the  country,  receiving  letters  from 
every  State  in  the  Union,  with  many  statistics,  and  from  all  these  I  am  confirmed 
in  the  opinion,  that  all  losses  of  bees  in  winter  may  be  avoided,  and  that  a 
proper  knowledge  of  the  laws  which  govern  these  insects  may  be  made  useful 
to  such  a  degree  as  to  render  bee  culture  most  certain  in  its  results,  and  more 
independent  of  changes  in  seasons  than  any  other  rural  pursuit. 

A  brief  notice  of  the  causes  of  unsuccessful  wintering  will  be  profitable.  From 
all  the  facts  which  I  have  gathered,  it  appears  that  the  greatest  loss  was  not  in 
the  coldest  sections  of  country,  but  in  those  where  the  greatest  and  most  sudden 
changes  occur.  In  Maine,  Michigan,  and  Minnesota,  the  loss  was  trifling  com- 
pared with  that  sustained  in  Iowa,  Illinois,  Missouri  and  Kentucky.  A  colony 
of  bees  of  proper  size  to  maintain  the  requisite  heat  cannot  be  destroyed  by  cold. 
ITature  has  bestowed  on  them  the  power  to  maintain  the  requisite  warmth  for 
safety,  if  their  owner  will  aid  them  in  keeping  their  numbers  good,  for  in  strength 
of  numbers  is  their  protection  against  cold. 

Where  bees  are  wintered  (as  they  are  in  a  majority  of  cases)  out  of  doors, 
and  mild,  pleasant  days  come  frequently  during  winter,  many  bees  are  drawn 
from  their  Lives  by  the  bright  sun  to  become  chilled  and  lost ;  and  thus  the  clus- 
ter becomes  smaller  and  smaller  until  it  cannot  maintain  the  proper  temperature 
when  the  extreme  of  cold  follows.  In  steady  cold  winters,  where  bees  remain  in 
a  semi-torpid  state  and  continue  in  the  hive  for  months,  the  cluster  does  not  grow 
smaller,  but  on  the  contrary  is  often  found  larger  in  size  in  the  spring ;  because 
when  food  and  warmth  are  abundant,  brood  rearing  commences  in  December, 
and  numbers  of  young  bees  swell  the  swarm  by  April.  It  is  well  to  remember 
that  neither  of  these  winters  which  proved  so  disastrous  to  bees  was  peculiar, 
and  therefore  we  must  look  further  back  for  the  causes  of  the  loss.  The  spring 
and  early  summer  of  both  these  years  were  very  favorable.  The  secretion  of 
honey  was  unusual,  and  bees  (as  their  instinct  always  prompts  when  honey  is 
abundant)  reared  much  brood,  and  where  swarming  was  allowed  multiplied 
greatly.  Had  the  yield  of  honey  continued  good,  all  would  have  been  well.  But, 
on  the  contrary,  after  July  20th,  in  many  parts  of  the  northern  and  middle 
States,  owing  to  various  causes,  little  honey  was  secreted ;  and  even  the  autumn 
pasturage,  usually  of  greatest  value  to  bees,  failed  entirely.  Keepers  found 
themselves  with  colonies  largely  increased  in  numbers,  but,  too  often  occupying 
hives  nearly  empty  of  honey.  In  instances  where  from  some  cause  bees  had  not 
swarmed,  sufficient  honey  for  winter  uso  had  been  gathered;  but  the  unfavorable 
autumn  weather  checked  brood  rearing  a  month  earlier  than  is  usual,  and  there- 
fore many  colonies  went  into  the  winter  weak  in  numbers,  though  with  honey 
enough.  Thus  many  keepers  met  in  the  spring  with  the  (to  them)  unaccountable 
accident  of  hives  heavy  with  honey,  but  no  live  bees  in  them ;  these  having  per- 
ished for  want  of  sufficient  numbers.  One  great  cause  of  loss  in  these  seasons 
14 
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was  that  agents  of  movable  comb  hives  of  various  kinds  had  introduced  them 
largely  all  over  the  country,  with  no  eare  to  impart  the  information  necessary  to 
enable  bee-keepers  to  use  the  hives  aright.  I  believe  the  movable  comb  prin- 
ciple in  a  plain  hive  indispensable  to  successful  bee  culture ;  but  the  very  facility 
with  which  bees  can  bo  divided  in  these  hives  makes  them  dangerous  in  the  hands 
of  those  who  are  unacquainted  with  the  nature  and  instincts  of  the  bee.  Too 
many«bought  them  with  the  idea  that  once  in  them  bees  might  be  multiplied  at 
will,  and  agents  too  often  encouraged  the  idea.  The  result,  as  might  have  been 
anticipated,  was  most  disastrous.  In  many  counties  whore  these  hives  were 
largely  sold  and  used,  hardly  a  living  colony  of  bees  could  be  found  in  them  the 
succeeding  spring.  Bees  had  been  transferred,  divided  and  subdivided,  until 
nothing  but  empty  hives  remained.  Of  course  the  hive  was  (most  unjustly)  held 
responsible  for  the  loss.  By  others  it  was  thought  and  asserted  that  some  fatal 
disease  bad  prevailed  among  bees  to  cause  such  mortality ,-  but  investigation 
into  the  facts  has  not  disclosed  a  single  instance  where  this  was  the  case.  Com- 
plaints of  dysentery,  foul  brood,  and  other  diseases,  proved  incorrect,  all  such 
troubles  having  been  caused  entirely  by  cold,  damp,  or  insufficient  food  and  ven- 
tilation. If,  then,  all  loss  was  occasioned  by  unwise  increase,  naturally  and 
artificially,  of  colonies,  prompted  by  a  good  yield  of  honey  in  swarming  season, 
and  succeeded  by  unusual  scarcity  in  late  summer  and  autumn,  what  security 
have  bee-keepers  in  the  future  f  I  believe  it  possible  so  to  keep  bees  that  all 
colonies  may  be  safe  under  all  circumstances  in  any  season;  and  also  to  make 
them  profitable  always.  This  is  not  theory  alone  with  mo,  for  in  ten  years  of 
bee-keeping  I  have  had  no  loss  to  complain  of,  experience  fully  sustaining  my 
theory.  A  strong  colony  of  bees  m  a  welt-made,  movable  comb  hive,  of  proper 
size  and  shape,  is  always  safe,  can  take  care  of  itself  against  all  enemies,  and 
may  be  wintered  amywhere,  if  properly  ventilated  and  stored  with  sufficient 
honey.  All  will  agree  in  this,  and  the  inquiry  is  how  bees  may  bo  kept  in  this 
condition.  Swarming  is  the  way  which  nature  provides  for  an  increase  of  colo- 
nies, and  if  bees  are  not  allowed  to  swarm  they  should  be  divided  in  a  manner 
resembling  their  natural  way  of  increase.  Division,  or  artificial  swarming,  may 
be  so  managed  as  to  prevent  any^njury  to  the  parent  eolony,  If  the  principle 
which  governs  the  matter  be  understood,  and  no  step  taken  counter  to  the  instincts 
of  the  oec.  Bees  may  be  increased  largely  if  enre  be  taken,  but  where  one  has 
not  the  time  to  bestow  it  is  wiser  to  be  con  touted  with  making  one  new  colony 
from  each  old  one  in  a  season.  Even  this  rate  of  increase,  though  it  may  be 
safely  made,  will,  in  borao  seasons,  prevent  the  storing  of  much  surplus  honey. 
Where  surplus  honey  is  more  nn  object  than  increase  of  stock,  it  is  always  best 
to  make  one  new  eolemy  from  iwo  old  ones,  which  practice  is  recommended  to 
all  beginners  as  always  safe  and  sure  to  give  most  surplus  honey.  Divisions 
should  be  made  as  early  in  the  season  as  the  bees  may  be  in  proper  condition. 
The  value  of  all,  both  old  and  new,  is  increased  when  swarming  is  over  by  the 
first  week  in  Juno.  Those  who  depend  on  natural  swarming  for  an  increase  of 
stock,  are  often  troubled  by  over-swarming.  They  would  bo  glal  to  prevent 
more  than  the  issue  of  at  least  one  r^wa^  m  yearly  from  every  hive,  Tbore  is  one 
sure  way  to  prevent  this.  % »  s;»or  as  a  swarm  issues,  remove  the  hive  from 
which  it  came  to  a  new  location,  some  yards  away,  and  place  the  hive  into  which 
the  new  swarm  has  been  put  directly  where  the  parent  hive  stood.  The  princi- 
pal part  of  the  mature  bees  will  thus  find  their  way  into  the  new  hive,  and  that 
will  be  very  strong,  while  the  old  hive  will  contain  few  except  young  bees,  and, 
though  it  will  noon  be  populous,  no  after  swarm  wiJL  issue.  I  have  seen  this 
tried  in  hundreds  of  cases  without  a  failure,  and  believe  it  a  perfect  and  simple 
way  to  prevent  the  issue  of  after  swarms. 

I  find  that  there  are  bee-keepers  in  all  new  parts  of  the  country  who  cannot 
eonvenicntly  winter  bees  in  a  cellar  or  houso,  as  is  always  be6t  when  possible. 
They  must  winter  them  for  the  present  on  their  summer  stands,  even  if  such  a 
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course  does  involve  the  consumption  of  a  greater  amount  of  honey.  Such  will 
find  no  trouble  if  they  use  a  square  or  upright  form  of  hive ;  bo  sure,  by  actual 
weight,  that  the  bees  have  honey  enough,  and  have  ventilation  at  the  top  of  the 
hive,  that  moisture  may  escape  and  air  pass  freely,  even  if  the  entrance  holes  at 
the  bottom  become  blocked  with  snow  or  ice.  The  hive  known  as  the  American 
I  find  most  simple  in  construction,  with  the  fewest  unnecessary  complications, 
and  by  far  the  safest  winter  hive.  The  quantity  of  honey  necessary  to  secure 
safety  to  a  colony  through  the  winter  varies  much  with  locality  and  season.  By 
weighing  a  number  of  strong  colonies  last  year,  it  was  found  that  the  average 
consumption  was,  in  October,  4  pounds  j  November,  4£  pounds ;  December,  2£ 
pounds ;  Januarv,  3  pounds  j  February,  3  J  pounds ;  March,  5  pounds,  and  April 
7%  pounds.  Judging  by  this,  no  colony  should  contain  less  than  30  pounds  when 
the  yield  of  honey  ceases  in  the  fall.  It  is  better  to  allow  too  much  than  a 
scanty  supply,  as  the  greatest  consumption  comes  in  the  spring  for  brood  rearing, 
and  if  the  supply  is  scant  then,  little. brood  will  be  reared  until  flowers  bloom. 

If  colonies  have  not  enough,  it  is.  in  most  cases,  best  to  unite  them  with  others, 
making  of  two  or  more  one  good  stock.  This  is  the  safest  and  least  troublesome 
way.  There  are,  however,  many  who  are  anxious  to  increase  their  bees,  and 
unwilling  to  lessen  the  number  of  colonies  in  the  fall,  if  it  is  possible  to  save 
them  all.  They  do  not  regard  the  expenses,  if,  by  the  purchase  of  food,  they 
may  secure  safety  and  prosperity  to  all  their  weak  colonies.  These  may  feed 
their  bees,  and,  by  judicious  care,  build  them  up  into  good  valuable  stock.  A 
little  timely  expenditure  of  sugar  would,  I  doubt  not,  have  saved  thousands  of 
colonies  the  past  two  years.  Feeding,  to  be  of  value,  must  be  so  managed  that 
the  supply  shall  be  so  regular  as  to  seem  to  the  bees  like  their  own  stores. 
Spasmodic  feeding,  allowing  the  bees  to  suffer  from  want  of  food,  and  then  giving 
them  large  quantities,  is  worse  than  useless.  It  should  commence  when  bees 
first  cease  to  find  honey  out  of  doors,  and  then  continue  so  regularly  that  they 
may  never  want  until  blossoms  appear  in  the  spring.  How  to  do  this  was  the 
difficulty,  but  a  feeder  has  been  patented  by  Edward  Harrison,  of  Springfield, 
Ohio,  which  supplies  a  tvant  long  felt  by  bee-keepers.  By  its  use  the  food  is 
placed  directly  over  the  cluster,  where  it  is  always  at  hand,  and  can  be  reached 
by  the  bees  in  the  coldest  weather.  It  can  also  be  filled  without  disturbing  the 
bees,  and  no  robbers  are  attracted  by  it.  Its  cheapness  and  simplicity  will  make 
it  indispensable  to  all  who,  for  any  reason,  are  obliged  to  give  aid  to  their  bees. 
No  one  must  attempt  to  feed  any  colony  weak  in  numbers,  unless  it  can  be  kept 
in  a  cellar  or  room  whore  the  temperature  is  above  the  freezing  point  It  is 
claimed  for  the  Italian  bee  that  it  is  more  hardy  than  the  common  variety.  I 
think  the  difference  is  in  the  fact  that  the  Italian  queens  are  more  prolific,  and 
the  bees  rear  more  brood,  under  the  same  circumstances,  and  thus  go  into  winter 
quarters  with  a  stronger  garrison.  Their  ability  to  gather  honey  from  plants 
which  the  other  bees  do  not  visit,  is  a  great  gain  to  them  in  poor  seasons.  In 
years  when  no  common  bees  for  miles  around  stored  honey  in  boxes,  no  colony 
of  Italians  in  an  apiary  of  hundreds  failed  to  store  some.  The  late  unfavorable 
seasons  caused  many  to  fear  that  some  sections  of  the  coantry  were  becoming 
overstocked  with  bees.  That  these  fears  are  groundless  is  proved  by  the  fact 
that  the  largest  apiaries  suffered  least,  and  not  one  instance  is  recorded  where 
an  apiary  well  managed  has  not  proved  profitable.  I  have  known  instances 
where  only  half  a  dozen  colonies  were  found  on  a  square  mile,  and  every  one 
starved,  while  on  the  adjoining  mile,  possessing  precisely  the  same  resources, 
200  colonies  found  enough  to  winter  on.  The  former  were  weak  in  the  spring, 
and  the  best  of  the  season  passed  before  they  were  in  condition  to  do  anything. 
When  all  bee-keepers  keep  all  their  colonies  strong  at  all  times,  we  shall  hear 
no  more  about  over-stocking,  or  loss  of  bees  in  winter. 
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By  William  C.  Lodge,  Claymont,  Delaware. 


GRASS-FEEDING  BEEVES. 

Without  entering  into  a  description  of  the  relative  merits  of  different  breeds 
of  stock  cattle  and  their  general  adaptability  to  grazing  or  feeding  purposes,  I 
simply  propose  to  consider  such  as  have  proved  most  profitable  to  the  grazier 
and  feeder  of  the  middle  States.  It  is  also  my  purpose  to  show  the  influence  of 
the  different  kinds  of  glasses,  the  quality  of  the  soil,  its  "  lay"  or  exposure,  and 
the  effects  of  the  drinking-water  upon  the  stock ;  for  it  is  essential  to  have  a 
combination  of  these  advantages  in  order  to  make  beef  of  the  best  quality  and 
largest  quantity  in  the  shortest  time. 

FEEDING    DISTRICTS. 

An  examination  of  the  large  beef  markets  throughout  the  country  will  indi- 
cate quite  conclusively  such  localities  as  are  best  adapted  to  grazing  and  feeding 
Surposes,  except,  perhaps,  in  the  case  of  metropolitan  New  1  ork  city,  where  the 
emand  is  such  as  to  induce  the  best  beeves  to  be  brought  from  extraordinary 
distances. 

Beginning  a  tour  of  inspection  in  September  or  October,  a  period  in  which 
the  best  grass-fed  beef  is  exposed  for  sale,  we  find  in  Montreal  beef  of  poor 
quality,  dark  in  color,  and  with  little  or  no  admixture  of  fat  and  lean.  Coming 
south,  by  way  of  Portland,  Boston,  Buffalo,  Hartford,  and  Harrisburg,  we  find 
a  gradual  improvement,  while  the  quality  culminates  to  perfection  in  Philadel- 
phia. From  Philadelphia  west,  following  nearly  the  fortieth  degree  of  latitude, 
we  find  in  Wheeling,  Columbus,  Indianapolis,  Springfield,  Quincy,  and  on  to 
the  Pacific  ocean,  the  same  perfection  as  to  quality. 

From  Philadelphia  going  south,  by  way  of  Washington,  Richmond,  Raleigh, 
Charleston,  Montgomery,  and  on  to  New  Orleans,  the  deterioration  is  propor- 
tionately more  rapid  than  is  the  improvement  in  coming  toward  Philadelphia,  an 
equal  distance  north  of  that  city.  Hence  we  infer  that  the  belt  extending  from 
the  Atlantio  to  the  Paeifio  ocean,  nearly  on  the  fortieth  degree  of  latitude,  offers 
the  best  facilities  for  successful  feeding. 

Taking,  in  the  mouth  of  February,  the  tour  indicated,  we  shall  not  find  the 
difference  in  the  quality  of  the  beef  so  marked,  owing  to  the  fact  that  Indian 
corn  is  used  as  the  principal  food.  Jt  is,  therefore,  in  all  these  particulars — in 
the  difference  of  climate,  the  hay  or  fodder,  and  the  general  management,  as  well 
as  in  the  breeds  of  cattle — that  wo  may  look  for  excellence  in  any  designated 
locality.  Taking  for  granted  that  the  stock  and  management  are  equal,  we 
will  find  in  Charleston,  at  this  season,  beef  superior  to  that  in  Montreal,  inas- 
much as  the  neighborhood  of  Charleston  is  then  free  from  annoying  insects,  the 
climate  most  favorable  to  the  taking  on  of  fat,  while  Indian  corn  is  then  cheap 
and  abundant. 

In  the  latitude  of  Montreal  the  intense  degree  of  cold  would  cause  a  consid- 
erable consumption  of  food  or  fat,  in  order  to  generate  or  preserve  the  required 
amount  of  animal  heat.  The  localities  equi-distant  between  the  extremes,  which 
would  be  about  the  belt  referred  to  heretofore,  would  still  possess  advantages 
over  all  other  sections,  for  here  we  find  grain  in  greatest  quantity,  hay  perfectly 
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cored  and  rich  in  saccharine  matter,  as  well  as  the  most  careful  and  experienced 
feeders.  We  may,  therefore,  safely  infer  that  the  selected  district  offers  advan- 
tages superior  to  all  other  sections  of  our  extensive  domain  for  the  production  of 
the  article  of  beei 

From  this  favored  district  I  will  select  Philadelphia  as  the  centre,  with  a 
radius  of  100  miles,  as  specimen  feeding  grounds;  not  because  the  area 
embraced  is  the  best,  but  because  a  representative  for  nearly  eveiy  variety  of 
soil  in  the  country  is  there  found.  The  counties  which  were  pronounced  by 
Colnian  tho  best  adapted  of  any  in  the  country  for  the  purposes  ©f  grazing  and 
general  cropping-— represented  by  the  county  of  Newcastle,  in  Delaware,  Dela- 
ware county,  in  Pennsylvania,  and  the  fertile  pasture  grounds  of  Chester  county, 
along  the  Brandywine— are  included  within  these  limits,  together  with  the  bush 
and  swamp  lands  of  New  Jersey,  the  barren  hills  of  Pennsylvania,  and  the  sandy 
flats  of  southern  Delaware  and*  eastern  Maryland. 

The  observing  traveller,  passing  from  one  section  of  these  specimen  feeding 

grounds  to  another,  would  readily  notice  the  superior  size  and  quality  of  the 

m  cattle  feeding  on  the  hilly  or  rolling  pastures,  watered  as  they  are  by  clear  and 

ever-running  streams,  as  compared  with  those  on  the  level,  sandy  lands,  how- 

•ever  fertile  they  may  seem  or  abundant  the  grasses  they  produce. 

The  experiment  of  feeding  precisely  the  same  grades  of  cattle  upon  the  high 
or  rolling  pastures  and  tho  levels  has  frequently  been  tried  with  tho  almost 
invariable  result.  Those  on  the  highlands  fatted  in  less  time,  and  mixed  their 
lean  and  fat  (or  marbled  their  flesh,  j  while  those  on  the  sandy  levels  made  tallow 
almost  as  plentifully,  without  the  desirable  admixturo  of  fat  and  lean  that  goes 
to  mako  up  superior  beef. 

QUALITY   OF  PASTURES. 

Judge  Tenbroeck,  who  annually  sent  largo  droves  of  grade  Devons  from  the 
New  York  counties  bordering  on  Lake  Erie  to  be  fed  by  the  graziers  in  this  dis- 
trict, confesses  his  admiration  of  the  beef  made  of  his  cattle.  To  use  his  own 
expression,  "  not  all  the  grass  in  northern  Now  York  will  make  such  beef  of  the 
same  bullock  as  you  can  make  from  your  ordinary  grasses."  Cattle  will  improve 
or  deteriorate  by  a  change  of  pastures  for  better  or  worse,  so  as  almost  to  lose 
the  characteristics  of  their  peculiar  breeds.  Thus  tho  Durhams,  on  the  luxu- 
riant pastures  of  Ohio  and  other  first-class  feeding  grounds,  are  the  perfection  of 
the  bovine  species.  Noble  bulls  of  this  breed  have  been  taken  to  the  sandy 
flats  of  the  Atlantic  seaboard,  where  tho  pastures  were  thin  and  short,  and  have 
rapidly  degenerated,  and  their  progeny  have  generally  been  so  merged  into  the 
native  stock  that  in  two  generations  all  traces  of  the  high  character  of  the  ances- 
tor have  been  lost. 

It  will  be  seen  that  abundant  pasture  without  regard  to  quality  is  not  all  that 
is  needed  in  order  to  produce  good  beef,  and  make  it  in  a  short  time.  Red  clover 
is  best  suited  to  light  soils  and  level  situations.  Timothy  and  hcrdsgrass  thrive 
on  heavier  soils,  low  and  damp.  Those  grasses  are  produced  in  double  or  treble 
the  quantities  per  acre  of  the  natural  blue  or  green  grass  and  white  clover,  which 
delight  in  hilly  ©r  rolling  situations.  Yet  the  latter  are  greatly  preferred  by  the 
cattle,  and  will  make  better  beef  in  a  shorter  time  than  the  artificial  grasses, 
however  luxuriant. 

EXPOSURES  Oil  INCLINATIONS.  f 

Some  lays  of  pasture  lands  are  more  valuable  than  others  when  the  soils  are 
equally  fertile.  Those  having  a  southern  tendency  are  most  desirable,  and  tho 
herbage  upon  them  is  greatly  preferred  by  the  cattle.  Indeed,  to  so  great  an 
extent  is  this  the  truth  that  cattle  having  unlimited  range  will  keep  tho  southern 
exposures  continually  eaten  bare  while  rich  pastures  offer  in  vain  their  tempting 
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abundance.  The  sun,  doubtless,  gives  the  grass  more  strength,  maturity  and 
sweetness  by  its  direct  rays  upon  it,  as  well  as  by  its  modifying  influences  upon 
the  soil.     Most  graziers  have  some  acquaintance  with  what  is  known  as 

SOXTR  SOILS. 

These  are  generally  level,  low  and  undrained  meadows,  often  producing  a 
large  amount  of  grass,  which  the  cattle  refuse  to  eat  so  long  as  they  can  procure 
sustenance  elsewhere.  The  produce,  either  as  grass  or  nay,  is  never  keenly 
relished  by  the  animals,  and  will  make  neither  milk  nor  beef  in  any  considera- 
able  quantity.  Such  meadows  are  frequently  sweetened  by  thorough  draining, 
or  made  better  by  ploughing  in  the  autumn,  so  that  the  winter  frosts  may  disin- 
tegrate the  particles  and  allow  the  sun's  rays  to  penetrate  and  ameliorate  the 
upper  soil.  Laid  down  in  grass  again  the  succeeding  autumn,  with  a  slight 
dressing  of  lime,  the  pastures  become,  and  for  a  time  remain,  almost  as  rich  and 
desirable  as  those  in  any  other  situation. 

HOST  PROFITABLE  STOCK. 

It  is  not  to  be  supposed  that  the  feeder  raises  his  own  stock.  This  is  a  sep-* 
arate  branch  of  the  cattle  business,  and  those  who  follow  it  are  known  as  u  stock 
raisers,"  or  "stock  producers,"  as  distinguished  from  "stock feeders."  Different 
localities  suit  the  two  branches  of  the  business.  Sections  remote  from  the  markets, 
where  land  sells  at  a  comparatively  low  price,  answer  better  for  stock-raising 
than  feeding,  as  the  lean  or  store  bullock  may  be  driven  or  transported  a  great 
distance  without  injury,  while  the  fatted  animal  rapidly  diminishes  in  both  weight 
and  quality  by  any  mode  of  transportation,  however  careful  may  be  the  treat- 
ment on  the  way.  We  therefore  purchase  in  spring  or  autumn,  as  our  design  is 
to  graze  or  stall-feed,  such  stock  as  we  know  to  be  best  adapted  to  our  pastures 
or  mode  of  feeding.  A  wide  range  is  offered  for  our  selection  in  the  droves  that 
concentrate  at  our  stands  from  all  sections  of  the  cattle  producing  States.  Hero 
we  find  the  fine  grade  Devons  from  counties  contiguous  to  Lake  Erie ;  the  moun- 
tain cattle  from  the  AUeghanies;  the  Humlies,  Mulies  or  Dodded,  and  other 
smaller  cattle  from  the  flat,  sandy  portions  of  Delaware  and  Maryland;  the 
superior  Greenbrier  stock  from  the  hills  of  Virginia ;  the  magnificent  Short-horns 
or  Durhams  from  the  Western  Reserve,  from  portions  of  Indiana  and  Illinois; 
and  even  the  stately  Missouri  and  Texas  herds  come  marching  with  their  lofty 
horns  erect  like  battalions  of  soldiers.  Cattle  of  every  age,  color,  size  ana 
quality  are  offered  by  the  drovers  in  the  months  of  September,  October,  and 
November,  at  the  various  yards  throughout  the  country,  and  at  all  seasons  of 
the  year  at  the  city  drove  yards.  ' 

The  demand  that  creates  the  supply  of  such  various  breeds  and  almost  opposite 
characteristics  is  sufficient  evidence  that  no  single  breed  or  grade  of  cattle,  how* 
ever  many  excellent  points  may  be  comprehended,  will  be  best  in  all  respects 
for  all  localities. 

So  much  depends  upon  the  exposure  and  situation  of  the  feeding  grounds, 
their  fertility,  the  quality  of  grass  and  water,  and  many  other  considerations, 
that  no  general  rule  can  bo  adopted  as  applicable  to  all  farms.  The  grazier 
soon  learns  from  experience  what  particular  kinds  of  stock  can  be  most  profitably 
fed  by  the  means  within  his  reach,  and  makes  his  selections  accordingly. 

For  our  own  fertile  rolling  lands  along  the  Brandywine,  the  Schuylkill  and 
the  Delaware  rivers,  cattle  of  the  highest  types,  represented  by  the  Devons  and 
Short-horns,  are  generally  selected,  and  most  of  the  prizo  beeves  in  the  Phila- 
delphia and  New  York  markets  are  fed  on  these  luxuriant  pastures.  But  the 
sandy  levels  of  the  Atlantic  coast  require  smaller  and  a  different  ntyle  of  ani- 
mals.   We  would,  therefore,  conclude  that  the  water,  situation  of  the  pastures, 
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both  as  to  exposure  and  drainage,  as  well  as  the  natural  fertility  of  the  soil, 
should  determine  the  kind  and  quality  to  be  fatted. 

HOST  PROFITABLE  AGE. 

The  age  at  which  a  bullock  may  be  most  profitably  fatted  is,  with  feeders, 
still  a  matter  of  difference*  Many  prefer  a  two-year  old,  as  the  gain  in  growth 
from  two  to  three  years  is  by  them  considered  greater  than  at  any  other  period,  while 
the  same  amount  of  food  will  prepare  them  for  the  butcher  almost  as  soon  as  at 
a  more  mature  age.  Others  maintain  that  growth  is  at  the  expense  of  fat,  and 
that  the  same  food  cannot  produce  both  growth  and  fat  in  the  same  ratio  as  the 
one  condition  of  fat  alone.  Therefore,  more  maturity  is  desirable,  as  the  growth 
will  then  so  proportionately  diminish  as  not  to  be  an  equivalent  for  longer  keep- 
ing, and  the  beef  will  be  in  perfection  as  regards  tenderness,  juiciness  and  rich- 
ness. We  shall  then,  also,  have  the  advantage  of  an  early  market,  as  the  ani- 
mal will  put  on  fat  more  rapidly,  and  the  gain  of  a  month,  when  the  prices  are 
highest,  is  often  equal  to  one-half  the  profit  of  feeding.  Another  gain  will  be 
in  the  longer  rest  of  the  pastures;  as  the  interim  will  be  extended,  between  sale 
and  purchase  of  new  stock. 

I  shall  therefore  adopt  the  age  of  from  from  three  to  four  years  as  the  most 
profitable  age  at  which  to  begin  fattening  by  grazing.  Most  graziers  purchase 
their  stock  in  the  autumn  or  early  winter,  in  order  to  feed  to  them  the  rough 
hay,  straw,  and  corn-fodder,  and  thus  convert  it  into  manure.  Others,  who  lay 
in  no  supply  of  winter  provender,  purchase  in  the  spring  as  soon  as  the  young 
grass  starts,  and  turn  the  cattle  at  once  upon  the  pastures,  where  they  remain  until 
finished  for  the  butcher,  which  requires  a  period  of  from  four  to  seven  months, 
according  to  the  season  and  the  aptitude  of  the  bullock  to  take  on  fat.  The 
prices  of  stock  cattle  range  about  the  same  per  pound  in  spring  and  autumn, 
the  gain  in  weight  and  manure  being  considered  an  equivalent  lor  the  winter's 
keep. 

WTHTER,  OR  STALL-TEEDIXG  ON  GRADT. 

In  differentseetions  the  manner  of  winter-feeding  varies  somewhat,  particularly 
as  to  the  time  of  purchase  of  the  sfcoek  and  its  preparation  for  the  stalls.  Our 
custom  is  generally  to  lay  in  steers  four  or  five  years  old,  of  good  quality,  large 
size  and  high  condition,  in  September  or  October,  turning  them  on  the  pas- 
tures, which  have  been  resting  since  the  grass-fed  rattle  were  driven  to  market, 
somo  sir  weeks  previously,  and  having  tlrm  .veil  u  started"  on  the  young  and 
sweet  giass  before  confining  them  on  dry  feed.  A  good  si  art  is  a  consideration 
with  practical  feeders,  and  he  is  deemed  unskilful  who  allows  his  cattle  to  retro- 
grade in  the  least  decree,  as  it  requires  double  time  and  feed  to  regain  the  loss 
that  would  suffice  to  seep  the  bullock  in  a  continuous  thriving  condition. 

The  signs  of  an  unthrifty  or  retrograding  bullock  are  a  dry,  staring  coat,  or 
hair  stanaing  on  end  instead  of  inclining  in  the  natural  way,  sleek  and  smooth ;  a 
propensity  to  lick — generally  to  lick  the  hair  aga'ust  tho  grain  or  opposite  the 
natural  inclination.  The  latter,  however,  is  not  an  infallible  evidence  of  un- 
thriftiness,  as  any  change  of  condition,  either  for  better  or  worse,  is  indicated  by 
the  animal  licking  himself.  An  experience!  eye  will  readily  notice  the  differ- 
ence between  the  thrifty  and  unthrifty  lick,  which  is  difficult  to  describe  "without 
actual  demonstration  so  as  to  make  it  plain  to  the  inexperienced. 

I  have  heretofore  treated  of  the  management  of  steers  from  three  to  six 
years  old.  In  regard  to  oxen,  particularly  those  of  large  size  and  mature  growth, 
it  is  desirable  to  add  as  much  weight  as  possible,  and  all  weight  must  be  made 
by  fat  after  growth  has  ceased.  We  therefore  take  the  ox  simply  as  a  frame  on 
which  to  accumulate  the  greatest  amount  of  weight,  without  such  especial  regard  to 
the  time  of  accomplishing  it;  as  in  the  case  of  the  grass-fed  steers.    Being  of  much 
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greater  size,  we  naturally  suppose  the  time  required  for  fattening  will  correspond. 
This  is  not  often  the  case,  yet  more  time  is  generally  given  as  the  ox  is  made 
fatter  than  the  steer  proportionately  with  his  size. 

A  good  portion  of  the  summer  pasture  will  further  him  greatly  in  his  winter 
feeding,  and  he  is  released  from  the  yoke  as  soon  as  the  warm  weather  of  July 
and  August  sets  in,  so  that  ho  may  range  at  will  over  the  rich  pastures,  drink  of 
the  running  streams,  and  recline  at  ease  in  the  cool  shades. 

His  situation,  in  contrast  with  his  former  life  of  drudgery,  partakes  somewhat 
of  the  Elysian  order,  and  ho  seems  to  appreciate  the  change  by  his  rapid  im- 
provement in  condition.  By  the  time  we  are  ready  to  commence  stall-feeding 
him  with  grain,  he  is  in  fine  condition  and  needs  only  to  be  finished  to  any  degree 
of  fatness  required.  Once  in  the  stalls,  we  give  each  ox  of  fair  size  (say,  by 
estimate,  from  900  to  1,200  lbs.)  the  allowance  of  four  quarts  of  Indian  meal  at 
each  feeding,  morning  and  evening.  This  amount  is  gradually  increased  until  in 
the  course  of  a  week  or  ten  days  it  is  doubled,  and  if  desirable  to  hasten  the  pro- 
cess, again  doubled  in  two  weeks  more.  This  will  make  one  bushel  a  day,  a 
quantity  greater  than  is  generalty  used,  but  may,  with  care,  be  fed  to  advantage. 
Without  carep  however,  the  animal  is  at  some  period  liable  to  refuse  his  food 
altogether,  when  a  change  must  be  resorted  to  in  order  to  restore  the  appetite. 
This  disgust  for  his  food  generally  occurs  during  continued  sultry  or  wet  weather, 
and  the  careful  feeder  will  anticipate  it  by  a  change,  or  by  decreasing  the  amount 
of  food  in  time.  The  animal  will  really  thrive  much  better  in  such  weather  by 
a  considerable  decrease  in  his  allowance  of  food  than  on  his  usual  quantity, 
eaten  without  appetite. 

The  preceding  rules  are  based  upon  the  supposition  that  the  animal  is  furnished 
with  a  continual  supply  of  hay  or  fodder  of  the  best  quality,  and  a  handful  of 
salt  once  in  a  fortnight,  or  free  access  to  salt  in  the  yard. 

The  very  old  truth  that  "a  beast  thrives  under  the  eye  of  his  master n  means, 
simply,  that  in  order  to  prove  a  successful  feeder  one  must  be  influenced  by  some- 
thing more  than  the  idea  of  prospective  gain.  The  feeder  who  follows  the  busi- 
ness as  a  pleasure  will,  in  most  cases,  be  successful  in  point  of  profit ;  for  it 
implies  interest  to  anticipate  the  requirements  of  the  animal,  to  provide  for  his 
comfort  so  that  his  condition  will  always  be  one  of  ease  and  satisfaction.  Any 
show  of  uneasiness  or  anxiety  will  affect  the  health  of  the  beast  as  it  will  a  mem- 
ber of  the  human  family,  and  tell  more  plainly  on  his  condition.  We  should, 
by  kind  treatment,  an  occasional  change  of  food,  and  by  a  careful  anticipation 
of  his  wants,  so  provide  for  the  comfort  of  the  animal  as  to  leave  nothing  to  be 
desired  by  him. 

FOOD. 

Indian  com  has  been  adopted  as  the  staple  cattle  food  for  the  middle  States, 
as  it  furnishes  both  the  carbonaceous  or  fat-producing  element,  and  the  nitrogenous 
or  flesh-forming  qualities  in  a  greater  degree,  compared  with  its  cost,  than  any 
other  grain,  or  any  combination  of  articles  used  as  food.  There  is,  however, 
some  difference  of  opinion  on  the  subject,  though  our  experience  has  confirmed 
our  original  views.  The  English  give  decided  preference  to  the  oil-cake.  But 
with  them  it  is  a  choice  between  the  oil-cake,  roots  and  oatmeal  or  bran,  Indian 
corn  being  but  of  the  question.  Some  farmers  in  this  country  follow  the  English 
plan  of  oil-cake  and  roots ;  the  roots  or  other  alternative  being  necessary  to 
correct  such  concentrated  and  heating  food.  There  is  also  a  difference  of  opinion 
as  to  the  economy  of 

COOKING  OR  STEAMING  FOOD 

From  a  series  of  experiments  conducted  for  the  purpose  of  determining  the 
relative  amount  of  fat  or  weight  produced  by  raw  or  cooked  food  of  the  same 
quantity  and  quality,  I  conclude  that  from  a  fourth  to  a  third  less  cooked  food 
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will  make  the  same  amount  of  fat,  and  be  eaten  with  a  greater  relish.  Cooked  food 
is  also  conducive  to  the  health  of  the  animal,  and  will  soon  show  in  the  smooth- 
ness and  brightness  of  his  hair,  the  liveliness  of  his  expression  and  his  playful 
disposition.  Much  of  the  coarser  food,  such  as  large  clover  and  timothy  stems 
and  cornstalks,  that  would  otherwise  be  wasted,  may  be  cut  up,  steamed  and 
sprinkled  with  a  little  meal  or  bran  and  a  little  salt,  and  so  converted  into  a 
palatable  and  nutritious  food.  But  when  the  cost  of  the  cutting  and  steaming 
machinery,  the  fuel  and  the  extra  labor  are  taken  into  the  account,  unless  the 
business  bo  conducted  on  a  large  scale,  the  economy  of  the  process  remains  a 
matter  of  doubt. 

I  have  now  arrived  at  the  point  most  essential  as  regards  the  profit  and 
pleasure  of  feeding  neat  cattle.    It  is  the  judicious 

SELECTION   OF   STOCK. 

In  this  business  it  is  emphatically  true  that  '*  nothing  pleases  without  profit  f 
for  the  animal  that  refuses  to  thrive  generously  and  kindly  under  proper  treat- 
ment is  ever  an  object  of  solicitude  to  the  owner,  and  rarely  repays  the  troublo 
and  expense  involved  in  his  care.  It  behooves  us  therefore  to  make  our  selec- 
tions with  a  view  to  the  particular  manner  we  adopt  in  feeding,  as  well  as  regards 
the  quality  of  the  food  or  the  pastures  for  which  they  are  intended.  A  few 
general  rules  may  not  be  amiss,  as  any  healthy  beast  that  accords  with  them 
cannot  fail  to  be  of  high  character.  In  the  selection  of  our  cattle  for  both 
grazing  and  stall-feeding  we  look  for  the  same  general  characteristics,  more 
mature  age  being  desirable  for  winter-feeding  only.  The  practiced  eye  takes 
in  at  a  glance  all  the  advantages  and  disadvantages  presented  in  the  points  of 
the  animal,  and  at  once  completes  his  mental  calculations  with  remarkable  accu- 
racy as  to  the  weight  of  the  beef  when  fatted  and  slaughtered'  six  months  or  a 
year  hence.  A  good  judge  will  select  a  score  of  cattle  from  a  drove  of  100 
head — every  bullock,  as  he  points  him  out,  being  superior  to  all  others  in  the 
herd — in  less  time  than  it  will  require  for  me  to  describe  the  points  that  go  to  make 
up  excellence.  He  first  notes  the  general  "  make  up  "  or  form  of  the  beast ;  next 
his  hair  or  coat  and  skin,  and  finally  his  eyes,  as  indicative  of  his  general  dispo- 
sition. As  to  color,  there  is  a  variety  of  opinions ;  a  dark  red  being  generally 
preferred,  and  a  white  or  black  least  desired.  But  since  the  introduction  of 
short-horns  the  prejudice  against  light  colors  has  greatly  abated  ;  for  there  is 
really  nothing  in  the  color  of  the  hair,  unless  it  be  indicative  of  the  color  of  the 
skin,  to  affect  the  fattening  qualities.  A  moderately  thin  skin,  soft  or  mellow  to 
the  touch,  with  a  degree  of  elasticity,  and  of  a  yellow  color ;  hair,*  soft,  long 
and  fine;  form,  symmetrical  and  devoid  of  sharp  points;  the  ribs  rounded, 
springing  well  from  the  back,  giving  the  body  a  cylindric  shape;  the  back, 
a  straight  line  from  the  head  to  the  base  of  the  tail;  hips  round  and  moder- 
ately broad,  rising  nearly  to  a  level  with  the  back ;  chest,  broad  and  deep,  to 
allow  full  play  for  the  vital  forces  which  give  constitution  and  vigor  to  the  beast ; 
the  legs  short,  neat,  and  the  bones  of  moderate  size  and  well  turned,  for  it  is  of 
these  we  judge  of  the  frame  on  which  we  are  about  to  finish  our  beefy  structure ; 
thighs,  full  and  well  extended  downward ;  head,  clean  and  devoid  of  a  fleshy 
appearance ;  neck  tapering  sharp  to  the  head,  and  with  little  or  no  appendage 
of  useless  skin ;  tail  well  set  at  the  base,  slender  and  finished  with  a  good  brush ; 
eyes,  placid  but  genial,  and  horns  of  a  clear  color,  gradually  tapering  to  a  point. 

These  rules  might  be  extended,  perhaps,  advantageously,  but  I  aim  at  sim- 
plicity, and  mention  such  points  only  as  may  be  general  guides  to  the  inexpe- 
rienced. The  intelligent  practical  feeder  has  his  own  standards  founded  on  his 
own  experience,  and  is  governed  in  some  degree  by  his  conveniences,  his  resources 
and  the  climate.  But  where  these  are  favorable,  and  the  highest  types  of  cattle 
are  fatted,  the  business  is  the  most  interesting  of  rural  occupations,  and,  for  the 
labor  and  care  involved,  perhaps  the  most  remunerative. 
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THE  ROCKY  MOUNTAIN  GOAT. 


Plate  XXV  famishes  a  spirited  illustration  of  that  rare  aad  beautiful  denizen  of 
the  Rocky  mountain  summits,  Aplocerus  montonus,  known  as  the  Rocky  mountain 
goat,  although  it  is  not  a  goat  at  all,  but  a  goat-antelope,  one  of  two  species 
existing  in  North  America,  the  other  being  AfUUocapra  Americana,  or  the  prong- 
horn  antelope,  and  both  allied  to  the  gazelle  and  chamois,  the  antelopes  of 
Europe,  and  80  or  more  varieties  in  Airica.  They  belong  to  the  Cavicornia 
family,  or  hollo w-homs,  "ruminants  with  the  horns  permanent,  hollow,  and  enclos- 
ing a  process  of  the  frontal  bone,"  which  includes  antelopes,  goats,  sheep,  musk- 
oxen,  and  buffaloes.  There  is  a  sheep  of  the  Rooky  mountains,  the  big  horn, 
Ovis  montana,  but  no  true  goat  native  to  this  mountain  region  or  any  part  of 
North  America.  It  is  worthy  of  mention  that  there  exists  in  South  America  no 
native  member  of  the  Cavicornia  family,  in  any  of  its  numerous  branches. 

The  two  goat-antelopes  differ  much  in  appearance  and  in  geographical  range 
Both  are  larger  than  the  domestic  sheep,  with  longer  legs,  and  erect  head  and 
neck,  that  give  them  greater  altitude.  But  1he  hair  of  the  prong-horn  antelope 
is  coarse,  thick,  very  spongy,  and  slightly  crimped,  while  the  Aplocerus  has  a 
white,  brittle  fleece,  intermixed  with  short,  soft,  and  silky  hair.  The  Antilocapra 
is  of  a  prevailing  yellowish-brown  color  on  the  back,  with  white  underneath  and 
on  the  posterior  part  of  the  back.  This  species  is  found  on  the  plains  from  the 
Rio  Grande  to  the  Saskatchewan,  and  as  far  west  as  the  Cascade  range  of  Cali- 
fornia and  Oregon ;  the  Rocky  mountain  goat-antelope  only  in  the  higher  por- 
tions of  the  Rooky  mountain  and  Cascade  ranges,  at  a  much  higher  altitude  than 
the  habitat  of  the  Ovis  montam,  or  big-horn  sheep. 

Aplocerus  montanus  is  thus  characterized  by  J.  E.  Gray,  in  the  Proceedings 
of  the  Zoological  Society  of  London:  "Horns  small,  conical,  nearly  erect, 
slightly  inclined,  and  recurved  at  tip ;  ringed  at  the  base.  Nose,  ovine,  hairy; 
muffle,  none;  tear  bag,  none;  fur  short;  under  for,  woolly;  outer,  very  long, 
hairy,  and  dependent ;  false  hoofs  present."  Professor  Baird,  of  the  Smithsonian, 
says  that  the  horns,  which  are  jet  black,  polished,  slender,  and  conical,  are  much 
like  those  of  the  chamois.  The  hair  is  very  long,  covering  the  body,  tail,  and 
upper  part  of  the  legs ;  and  a  long,  goat-like  tuft  depends  from  the  chin.  Dr. 
Richardson  calls  the  silky  under-fleeo©  "a  close  coat  of  fine,  white  wool,"  and 
says  the  hair  on  the  face  and  legs  is  short,  but  not  woolly.  The  general  appear- 
ance, erect  head,  chin-tuft,  &c.,  are  goat-like,  but  the  body,  as  well  as  the  downy 
under-coat,  is  more  like  that  of  the  sheep. 

This  animal  inhabits  a  region  so  elevated  as  to  produce  only  mosses,  semi- 
Alpine  forms  of  flowers  aod  shrubs,  and  a  few  stunted  specimens  of  the  Pinus 
contoria,  with  abundance  of  welting  snow  in  near  prospect  In  the  summer 
months  it  reaches  a  high  elevation — sometimes  an  altitude  of  ten  to  fifteen  thou- 
sand feet  above  the  sea  level — where  maa  seldom  ventures — threading  with  care- 
loss  ease  the  labyrinthine  way,  leaping  with  safety  from  rock  to  rock,  the  male 
leading,  often  followed  by  several  females  and  their  young,  all  in  single  file. 
If  frightened  or  fired  at,  they  gallop  along  the  edge*  of  fearful  precipices  care- 
lessly as  they  would  traverse  a  plain,  and  cross  a  chasm,  one  after  another,  each 
alighting  in  turn  upon  the  same  spot,  with  more  of  the  lightness  and  grace  of  a 
winged  creature  than  is  expected  in  the  most  graceful  and  alert  of  the  four- 
footed  tribes.  They  are  extremely  cautious,  their  senses  of  smell  and  hearing 
very  acute,  and  the  difficulty  of  obtaining  specimens  is  therefore  greatly  increased. 
The  Indians  formerly  pursued  and  captured  this  goat-antelope  for  its  fleece, 
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which  they  delivered  at  the  trading  depots  of  the  Hudson's  Bay  Company,  or 
wrought  into  a  rude  blanket  or  rug.  Several  specimens  of  skins  have  lately 
been  placed  in  the  British  Museum  by  John  Keast  Lord,  F.  Z.  S.,  naturalist  of 
the  British  North  American  Boundary  Commission,  who  closely  studied  their 
habits,  and  procured  the  apparatus  with  which  the  aborigines  of  British  Colum- 
bia and  Vancouver  Island  spun  the  softer  wool,  and  obtained  a  specimen  of  the 
rude  loom  with  which  they  wove  the  yarn  into  blankets.  The  following  extract 
from  an  article  in  the  "  Student/7  (London,)  by  Mr.  Lord,  shows  how  the  demand 
for  this  material  has  decreased : 

The  Hudson's  Bay  Company  take  a  few  of  the  better  class  of  goat-skins  from  the  Indian 
.or  trappers,  but  pay  only  a  very  meagre  price  for  them.  It  is  worthy  of  remark,  en  passant, 
that  at  the  Hudson's  Bay  Company's  March  sale  of  furs  for  the  year  1867,  Rocky  mountain 
goat-skins,  although  of  unusually  fine  staple,  realized  only  about  a  shilling  per  skin,  not  a 
tenth  part  as  much  as  they  made  in  the  years  1664-5;  and  this  falling  off  in  value  is  thus 
accounted  for :  During  the  previous  years  it  was  the  fashion  with  the  ladies  to  use  muffs, 
tippets,  &c,  made  from  the  long  black  hair  of  an  African  monkey.  The  dyed  hair  of  the 
leocky  mountain  goat  exactly  corresponds  with  that  obtained  from  "Jacko,"  and  as  it  could 
be  purchased  for  a  considerably  smaller  sum,  the  demand  was  great  for  It;  and  hence  the 
increased  price  it  fetched  at  the  auction.  Now  monkey-skin  garments  are  not  in  vogue,  the 
goats'  hair  employed^  imitate  it  is  not  required,  and  accordingly  the  price  has  receded  to 
a  mere  nothing.  It  is  not  a  little  remarkable  that  the  employment  of  this  jacket  of  a  tropical 
animal  should  have  a  direct  influence  upon  the  value  of  one  mainly  confined  to  high  northern 
latitudes. 

The  flesh  is  not  highly  esteemed  as  an  article  of  food.  It  is  represented  to  be 
tough,  with  a  strong,  rank  flavor,  from  which  even  the  meat  of  the  kid  is  not 
exempt.  It  is  not  a  favorite  aliment  with  the  Indians,  whose  tastes  cannot  be 
deemed  fastidious.  The  body  is  somewhat  larger  than .  the  average  size  of  the 
domestic  sheep. 

The  kids  appear  about  the  beginning  of  June, -and  twins  are  somewhat  unusual. 
They  are  beautiful  little  animals,  very  playful,  and  exceedingly  agile  in  their  . 
gambols.  In  the  winter  they  descend  to  the  range  of  the  snow-line,  and  manage 
to  obtain  scanty  subsistence  until  they  are  able  to  enjoy  their  favorite  pasturage 
among  the  lichens,  stunted  grasses,  and  pine  fronds  of  the  mountain  summits. 
It  is  found  on  all  the  more  elevated  portions  of  the  Northern  Rocky  mountains. 
Mount  Kainer  is  said  to  be  a  favorite  haunt,  and  the  higher  peaks  of  Washington 
Territory  abound  with  them.  They  have  been  seen  near  Fort  Benton,  and  the 
Indians  near  Fort  Simpson  and  among  the  hills  of  the  upper  Nesqually  kill 
numbers  of  them. 

Mr.  Lord  deems  the  Aplocerus  a  valuable  animal  to  acclimatize,  and  thinks  it 
would  thrive  among  the  mountains  of  Scotland,  and  prove  a  remunerating  a  wool- 
bearing  animal.'7  Its  coat  is  very  thick,  and  is  composed  of  two  classes  of  hair, 
one  extremely  long  and  somewhat  coarse,  beneath  which  is  a  short,  dense  cov- 
ering, very  fine,  "  as  delicate  in  fibre  and  texture  as  that  of  the  famous  goat  of 
Cashmere."  The  outer  coat  of  hair  is  very  long,  covering  the  body,  tail,  and 
legs,  like  the  fleece  of  the  Merino,  being  most  abundant  on  the  shoulder,  neck, 
back,  and  thighs.  The  beard  upon  the  chin  appears  to  be  continued  down  the 
throat,  dangling  from  the  chest  between  the  fore  legs.  There  is  little  difference 
in  the  figures  of  male  and  female,  except  that  tho  male  has  more  development 
of  beard  and  outer  coat  and  longer  horns. 

It  would  be  worth  while  to  ascertain  more  definitely  tho  precise  habits  and 
capabilities  of  this  Amerfcan  animal,  and  ascertain  its  pecuniary  value,  before 
searching  further  through  Asia  for  goats  to  acclimatize  upon  this  continent, 
though  the  probabilities  of  success,  unless  in  mountain  sections)  might  not  be 
strong  enough  to  warrant  much  enthusiasm  in  the  effort. 
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The  nettle  of  the  east,  Boehmeria  tenacis&ima,  vulgarly  called  ramie,  and  by 
other  local  names  in  different  districts  of  southern  Asia  and  the  islands,  adjacent, 
has  excited  much  attention  in  the  southern  States  since  its  introduction  there  by 
M.  Roezl,  in  the  spring  of  1867,  though  it  was  first  introduced  into  the  country 
in  1855,  from  the  botanical  garden  of  Jamaica,  and  cultivated  in  the  United 
States  botanical  garden,  and  subsequently  in  the  experimental  garden  of  the 
Department  of  Agriculture.  It  was  there  grown  from  seed — a  fact  that  should 
be  mentioned,  a  general  impression  having  been  received  in  the  south  that  it  is 
propagated  only  by  cuttings. 

The  high  price  of  cotton,  and  the  disturbance  of  the  economy  of  its  culture 
by  the  results  of  the  war,  have  given  an  absorbing  interest  to  tlfe  feasibility  of  sub- 
stituting ramie  fibre  for  the  southern  staple,  and  led  thousands  to  experiments 
which  they  otherwise  never  would  have  undertaken.  The  Commissioner  of 
Agriculture,  to  afford  an  opportunity  for  a  thorough  test  of  a  fibre  of  superior 
strength  and  great  lustre  and  beauty,  has  imported  from  Paris,  for  trial  in  1868, 
seed  of  the  B.  tenacissinia,  and  also  of  the  B.  candicans.  These  seeds  have 
been  distributed,  and  many  reports  have  been  received  by  the  Department  of 
their  failing  to  germinate,  and  yet  the  failure  attached  to  the  experimenter,  and 
net  to  the  seeds,  as  portions  of  the  same  importation,  in  every  instance  of  trial 
by  the  Department,  germinated  readily.  The  seeds  are  very  small  aud  require 
slight  covering,  and  being  very  near  the  surface,  need  protection  from  the  rays 
of  the  sun,  as  well  as  the  right  degree  of  moisture. 

THE   EXPERIMENT  IN  THIS  COUNTRY. 

Since  March,  1867,  when  the  dissemination  of  this  plant  commenced  at  New 
Orleans,  an  interest,  amounting  almost  to  a  furor,  has  been  excited  in  that  vicinity, 
and  subdivisions  of  roots  have  been  freely  sold  at  a  dollar  each.  Exaggerated 
representations  have  been  made,  and  it  is  feared  that  the  ardor  of  experimenters 
may  be  cooled  by  disappointment.  There  seems  to  be  no  reason  to  doubt  its 
rampant  growth  and  great  thriftiness  in  that  latitude  j  it  has  been  planted  in  every 
summer  and  autumn  month,  and  reports  of  rapid  growth  have  been  invariable  j 
the  question  now  to  be  solved  concerns  the  economy  of  its  production  and  pre- 
paration as  a  fibre,  in  competition  with  cotton  and  other  textiles.  It  is  increased, 
not  only  by  root  divisions,  but  with  perfect  ease  by  cuttings,  by  layering,  and 
by  planting  the  seed.  From  one  root,  planted  in  March,  1867,  Mr.  F.  J.  Knapp 
reports  an  increase  of  100,  and  from  layers  and  cuttings  of  the  same  more  than  a 
thousand.  It  is  stated  that  in  one  instance  100  roots  in  nine  months  produced 
40,000  plants. 

The  beauty,  durability  and  value  of  the  fabrics  made  from  this  fibre  are 
unquestioned ;  the  desirability  of  its  success  as  an  important  accession  to  the 
products  of  American  agriculture  is  conceded ;  the  only  point  to  be  made  cleai 
at  the  present  time  is  the  profit  of  the  production.  Will  it  pay  f  That  is  a 
more  difficult  question,  and  one  that  should  be  answered ;  all  present  experi- 
ments should  be  directed  to  its  solution*  The  plant  will  grow;  it  may  yield  a 
large  product  per  acre.  Then  how  can  it  be  most  successfully  and  economically 
grown?  How,  especially,  shall  it  be  most  cheaply  and  efficiently  prepared  for 
the  market?  and,  finally,  what  modifications  and  improvements  in  its  manufac- 
ture can  be  made  to  insure  a  large  demand  for  the  raw  material?    The  draw- 
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back  to  its  more  general  use  is  its  brittleness,  which  prevents  weaving  it  \>y 
machinery,  while  the  Chinese  hand-loom  is  inadmissible  in  these  days  of  steam 
and  water  power.  Therefore,  it  is  not  used  alone,  but  always  in  combination 
with  other  material,  the  warp  generally  being  cotton,  the  weft  China  grass. 

Manufacturers  are  anxious  to  use  it;  many  of  them  have  spent  time  and 
money  in  attempted  discoveries  of  means  and  appliances  for  working  it  to  better 
advantage.  A  chemical  process  of  treating  the  fibre  has  resulted  in  producing, 
in  combination  with  cotton,  an  article  resembling  the  best  mohair,  a  stiff,  strong 
and  cool  texture,  silky  and  beautiful.  It  is  possible,  perhaps  prbbable,  that 
further  discoveries  in  this  direction  may  give  a  ten-fold  impetus  to  the  manu- 
facturers' demand.  It  must  also  be  had  at  a  low  price,  or  it  never  can  compete 
with  cotton.  Misapprehensions  of  its  present  marketable  value  are  current, 
wbich  should  be  corrected.  The  British  imports  of  China  grass  (probably  also 
including  a  portion  of  the  fabric  of  the  Neilgherry  nettle)  amounted  to  only 
65,208  pounds  in  1867,  and  the  average  cost  was  scarcely  19centsper  pound,  while 
the  cotton  imports  of  the  same  year  were  1,262,536,912  pounds,  and  the  average 
cost  nearly  21  cents  per  pound.  One  great  want  in  this  connection  is  suitable 
machinery  for  separation  of  the  fibre,  and  preparation  for  manufacture.  This 
was  mentioned  as  a  desideratum  in  the  report  of  the  International  Exposition 
five  years  ago.  A  machine  for  separating  the  fibre  has  been-  invented  by  Mr. 
Benito  Boezl,  which  is  claimed  as  a  success.  The  machine  is  a  metallic  cyl- 
inder three  feet  in  diameter,  driven  at  the  rate  of  300  or  400  revolutions  per 
minute.  It  is  provided  with  transverse  bars  or  knives  projecting  from  the  peri- 
meter, (for  breaking  up  the  wood  and  extracting  it  from  the  fibre,)  in  combina- 
tion with  alternate  concave  and  convex  table  eagee.  The  plants  are  first  sub- 
jected to  the  action  of  the  machine,  then  soaked  in  hot  water,  again  passed 
between  the  knives  and  table  edge,  and  finally  soaked  several  hours  in  a  solu- 
tion of  common  lye,  soap  and  water,  heated  nearly  to  the  boiling  point.  The 
first  operation  strips  off  the  leaves,  scrapes  away  the  bark,  and  takes  out  the 
woody  substance  and  three-fourths  of  the  gummy  matter,  and  is  performed  with 
the  concave  edge  adjusted  to  the  table.  The  second  is  simply  steeping  in  water 
to  soften  the  remaining  gum.  The  convex  edges  of  the  knives  then  soften  and 
flatten  the  fibre,  which  is  ready  for  manufacture  after  the  second  steeping  and 
subsequent  drying. 

ACCLIMATING  TESTS   IN  OTHBB  COUNTKTES. 

The  history  of  its  introduction  into  Europe  has  some  curious  features.  Sir 
W.  J.  Hooker  was  early  interested  in  the  experiment  at  a  period  when  little  was 
known  of  the  plant  that  produced  so  beautiful  a  fibre.  Ho  identified  the  B. 
nivea  and  B.  tenacissima  as  really  the  same  species,  and  sought  to  introduce  the 
fibre  into  Great  Britain  in  large  quantities,  and  to  encourage  its  systematic  pro- 
duction in  British  colonies,  with  the  hope  of  reducing  the  price  which  it  had  com- 
manded (from  <£60  to  o£120  per  ton)  to  a  figure  which  should  encourage  its 
general  manufacture.  In  1851,  referring  to  plants  then  growing  in  the  royal 
gardens  at  Kew,  he  says: 

Long  previous  even  to  the  time  when  the  commercial  importance  of  the  fibre  became  known 
among  as  we  had  raised  this  plant  and  had  it  in  cultivation  in  a  hothouse,  or  in  a  warm  green- 
house. This  present  year  we  have  planted  it  in  the  open  ground,  rather  with  a  view  of 
showing  that  it  cannot  succeed,  than  with  a  hope  of  its  bearing  our  climate  unharmed  save 
during?  the  hottest  of  the  summer  months.  But  this  is  no  reason  why  the  "  Chinese  grass  " 
should  not  be  cultivated,  and  advantageously,  in  our  colonies — that  is,  such  of  our  col- 
onies as  possess  a  climate  nearly  analogous  to  that  of  Canton ;  and  we  cannot  doubt  that  it 
would,  with  due  care,  prove  a  most  valuable  and  important  article  of  export.  It  is  only  a 
true  and  correct  knowledge  of  such  plants,  and  of  the  peculiarities  of  soil  and  climate  neces- 
sary for  their  being  successfully  reared,  that  can  enable  us  to  grow  them  to  good  purpose. 

For  sixteen  years  this  recommendation  was  practically  unheeded,  but  official 
action  was  finally  taken  in  consequence  of  a  communication  to  the  United  States 
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Department  of  Agriculture,  by  one  of  ite  foreign  correspondents,  George  J.  Abbot, 
esq.,  United  States  consul  at  Bradford,  England,  which  was  made  public  in 
the  annual  report  for  1865,  in  a  practical  essay  upon  this  plant  and  its  products. 
Specimens  of  the  manufacture,  sent  by  the  same  gentleman,  were  at  the  same 
time  deposited  in  the  museum  of  this  Department.  The  fact  was  stated  that  con- 
siderable quantities  were  produced  in  China,  but  that  the  civil  war  there  had 
interfered  with  its  production,  as  civil  war  in  this  country  had  reduced  the  yield  of 
cotton ;  that  it  was  then  worth  in  England  <€80  per  ton,  and  that  it  might  per- 
haps be  profitably  grown  in  the  southern  States,  and  its  production  become  a 
valuable  addition  to  American  industry. 

Great  Britain  was  at  this  time  engaged  in  a  solution  of  the  question  of  the 
cotton  supply,  and  this  official  mention  at  once  attracted  the  attention  of  the 
British  authorities,  who  immediately  communicated  with  Dr.  Hooker,  at  Eew, 
asking  his  opinion  as  to  the  colonies  most  suitable  to  the  cultivation  of  this  fibre. 
In  response  to  despatches  sent  to  colonial  governors,  facts  are  reported  concern- 
ing experiments  with  this  plant. 

Mr.  Wilson,  of  the  Jamaica  garden,  from  whom  seed  was  received  for  the 
botanic  gardens  of  this  city  in  1855,  reports  to  the  colonial'  secretary  that  the 
Boehmeria  was  introduced  in  1854,  was  found  to  thrive  admirably,  and  to  pro- 
duce two  crops  of  shoots  annually  of  eight  to  ten  feet  high.     He  says: 

The  plant  being  suffruticose  the  shoots  die  down  to  the  crown  of  the  stool  as  goon  as  the 
seed  npens,  and  ore  rapidly  succeeded  by  others,  and  I  find  by  an  experience  of  J2  years 
that  two  regular  crop*  of  growth  or  shoots  are  ail  that  can  be  reasonably  expected  or  natu- 
rally produced  per  annum.  I  hare  found  the  luxuriance  of  growth  to  be  all  that  could  be 
expected,  and  even  to  vie  with  most  of  our  rank  growing  weeds.  The  peculiarities  best 
suited  for  the  most  successful  culture  of  this  plant  are  a  rather  rich  and  porous  soil,  warm  and  < 
racist  climate,  aod  at  altitudes  not  exceeding  3,000  feet.  In  this  description  of  land  and 
climate  the  island  abounds,  more  particularly  in  this  country  in  the  lower  hills  and  abandoned 
sugar  estates.  1  have  distributed  this  plant  largely,  which  has  thriven  well  in  general,  but 
it  is  held  in  little  estimation,  beiop  looked  upon  more  as  a  weed  than  as  containing  the  germ 
of  a  future  new  and  valuable  8taj>!" ;  however,  the  experiment  has  placed  beyond  tho  shadow 
of  a  doubt  the  enti.^  eligibility  of  soil  and  climate  tor  the  full  ana  healthy  development  of 
the  plant  in  general.  Some  years  ago  I  received  a  fine  sample  of  this  fibre  from  London, 
where  it  was  cleaned  from  the  raw  material  sent  from  India ;  the  marketable  value  of  this 
fibre  was  2s.  6<i.  per  pound,  being  equivalent  to  £230  per  ton. 

A  report  from  Mr.  Prestoo,  of  the  botanic  garden  at  Trinidad,  represents  that 
the  plants  thrive  well  there,  and  might  bo  increased  at  a  small  expense  to  many 
thousands  in  a  few  week?. 

The  soil  and  climate  of  the  Bahamas  arc  stated  to  be  unsuited  to  its  successful 
growth. 

Mr.  Home,  sub-director  of  the  Mauritius  Botanic  Garden,  states  that  a  few 
plants  only  were  grown  at  tho  date  of  the  reception  of  the  despatch,  bat  that 
eflbrts  would  promptly  be  made  for  their  propagation,  and  a  portion  of  the  gar- 
den would  be  set  apart  for  the  especial  cultivation  of  fibre-yielding  plants,  with 
a  view  of  testing  their  commercial  importance.  Sir  Henry  Barkly,  governor  of 
the  Mauritius,  has  no  doubt  that  B.  tenacissima  will  thrive  there,  as  two  species 
of  the  same  genus  are  indigenous  to  the  island ;  but  he  mentions  as  a  drawback 
to  practical  operations  with  it  tho  large  amount  of  capital  invested  in  the  sugar 
manufacture,  which  may  prevent  the  "  larger  proprietors"  engaging  with  spirit 
in  the  enterprise,  while  the  smaller  planters,  many  of  them  natives  of  Bengal 
and  presumed  to  be  acquainted  with  the  mode  of  culture,  may  find  in  it  an 
important  resource. 

In  the  Straits  Settlements  little  is  expected  unless  the  government  shall  test 
its  profit  by  cultivating  a  small  experimental  patch,  as  was  done  by  the  Indian 
government  in  the  case  of  tea  and  of  cinchona. 

An  interesting  report  of  tho  experiment  in  Queensland  is  made  by  Mr.  Walter 
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Hill,  director  of  the  Brisbane  Betanio  Gardens,  to  Sir  G.  F.  Bo  wen,  the  governor, 
from  which  the  following  extract  is  made : 

I  received  plants  of  tfae  "China  grass"  so  far  back  as  in  1865,  from  the  late  Sir  W.  J. 
Hooker,  of  the  Royal  Garden*,  Kew.  About  a  quarter  of  an  acre  of  the  Brisbane  Botanic 
Gardens  was,  for  two  years,  devoted  to  their  special  cultivation.  .  They  flourished  vigorously, 
and  required  comparatively  little  care  in  their  preparation  or  preservation.  There  being  at 
the  time  no  very  tempting  demand  in  the  European  markets  for  the  fibre,  and  there  being  no 
machinery  or  appliances  in  the  colony  for  extracting  it,  and  finding  that  the  plant  had  attained 
an  exuberance  and  tenacity  of  growth  which  was  gradually  encroaching  upon  more  ground 
than  could  be  properly  spared,  I  caused  it  to  be  removed  to  the  border,  on  the  bank  of  the 
river,  where  It  can  now  be  seen  growing  in  a  very  thriving  condition.  Some  of  the  fibre, 
however,  was  sent  home  to  the  International  Exhibition  in  1862;  and,  as  I  believe  there  are 
no  means  in  this  colony  for  extracting  it  en  a  more  extensive  and  systematic  scale,  I  have 
lately  been  contemplating  the  desirability  of  again  setting  apart  a  portion  of  ground  for  the 
exclusive  cultivation  of  the  plant,  in  the  hope  of  being  able  te  give  a  more  practical  illus- 
tration as  to  the  quality  of  the  fibre  produciblo  in  Queensland,  and  also  with  a  view  of 
stimulating  others  to  embark  in  the  enterprise 

ITS  CULTURE  Itf  CHINA. 

In  China  the  se<5d  is  gathered  very  carefully  before  the  approach  of  frost,  and 
when  sufficiently  dry  is  placed  in  a  jar  or  basket  mixed  with  sand  or  dry  earth, 
and  the  vessel  covered  with  straw  as  a  protection  against  the  frost  At  the  time 
of  planting  they  are  tested  by  immersion  in  water,  the  imperfect  ones  floating  at 
the  iop. 

The  proceedings  of  the  Agri-horticultural  Society  of  India  give  an  idea  of  the 
mode  of  culture  and  means  of  preparing  the  fibre.  A  loose,  dry  soil  is  selected, 
near  a  stream.  The  ground  is  well  broken  and  manured,  and  laid  out  in  beds 
eight  yards  long  and  one  wide,  which  are  carefally  raked  and  watered  one  day, 
and  the  same  processes  repeated  on  the  following  day,  preparatory  to  sowing. 
The  seeds  are  then  mixed  with  a  little  dry  earth  and  sown  broadcast,  and  after- 
wards the  beds  are  swept  lightly  with  a  broom,  covering  the  seods  and  smooth- 
ing the  surface  at  the  same  time.  Matting  is  suspendea  on  a  temporary  frame- 
work over  the  beds  before  the  plant  emerges  from  the  soil  for  protection  until 
the  plant  is  two  inches  high,  and  this  covering  is  watered  every  day  and  removed 
at  night.  When  three  inches  high  they  are  transplanted  in  rows  four  or  five 
inches  apart ;  watering  is  continued  three  or  four  times  daily  for  the  first  ten 
days,  when  an  occasional  wetting  suffices.  At  the  approach  of  cold  weather 
the  field  is  covered  with  a  heavy  coating  of  manure  for  winter  protection.  la 
March  the  manure  is  removed  and  watering  in  dry  weather  resumed.  In  the 
third  or  fourth  year,  as  is  stated,  the  stems  are  ready  for  cutting,  and  sometimes  in 
the  second  year.  If  grown  from  roots  (cut  in  pieces  and  planted  18  inches 
apart)  they  aro  ready  for  cutting  the  second  year,  and  after  a  plantation  is  estab- 
lished three  crops  per  year  are  secured. 

The  stems  are  cut  an  inch  from  the  surface  5  th*  first  cutting  occurring  in  June, 
and  the  last  in  September  or  October,  the  stems  being  mx  or  eight  feet  high. 
After  cutting,  the  plants  are  covered  with  manure  and  watered, 

Tho  first  step  in  preparing  the  fibre  is  the  stripping  of  the  leaves  by  women 
and  children  ;  then  the  stems  are  soaked  in  water  and  afterwards  broken  in  the 
middle,  thus  loosening  the  fibrous  portion,  when  the  finger  nails  are  inserted 
between  bark  and  stem,  and  passed  from  top  to  bottom,  separating  one-half  the 
fibre.  Tho  remaining  fibre,  after  further  soaking,  is  taken  off  with  a  rudely 
made  knife,  with  a  blade  about  two  inches  long.  "  This  rude  implement  is  held 
in  the  left  hand  j  its  edge,  which  is  dull,  is  raised  a  line  above  the  index  finger  j 
strips  of  hemp  (or  fibre)  are  then  drawn  over  the  blade  from  within  outwards, 
and,  being  pressed  upon  by  the  thumb,  the  fibrous  portion  of  one  surface,  and 
the  mucilaginous  part  of  the  other,  are  thus  taken  off.  The  hemp  then  rolls  up 
like  boiled  tendon.  After  being  wiped  dry  it  is  exposed  to  the  sun  for  a  day 
and  then  Assorted,  the  whitest  being  selected  for  fine  cloth."    It  is  then  bleached 
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by  boiling  and  drying  in  the  sun,  when  the  tedious  process  of  separating  the 
individual  fibres  with  the  finger  nails  is  dexterously  accomplished  by  women  or 
children,  leaving  the  material  exceedingly  fine  and  soft  j  and  afterwards  a  further 
bleaching  is  secured  by  soaking  in  water  with  a  little  lime,  or  the  ashes  of  mulberry 
leaves.  During  the  bleaching  process  the  fibre  must  be  dry,  as  moisture  will 
give  it  a  dark  color. 

CHINA  GRASS  FIBRES  OF  COMMERCE.     . 

The  China  grass  cloth  has  long  been  known  to  commerce,  and  the  fibre  was 
many  years  since  brought  to  Europe,  where  it  attracted  the  attention  of  manu- 
facturers for  its  fineness,  strength,  and  beauty.  It  was  found  to  be  stronger  than 
hemp,  with  the  lustre  of  silk.  At  the  British  International  Exposition  of  1862 
several  specimens  from  India,  Assam,  and  Malacca  were  exhibited.  The  report 
of  that  exhibition  referred  to  these  samples  as  attracting  more  attention  than 
any  other  products  of  India,  and  stated  that  late  experiments  had  shown  that 
the  fibre  was  susceptible  of  manufacture  in  a  great  variety  of  useful  and  valua- 
ble fabrics. 

At  the  same  exhibition  samples  were  exhibited  bearing  the  name  of  Boeh- 
meria nivea,  a  fibre  believed  to  be  identical  with  the  B.  tenacissima,  of  the  same 
commercial  value,  although  represented  as  botanically  a  different  species.  The 
plant  flourishes  at  Darjeeling  and  other  places  in  the  north  of  India. 

The  NeiJghcrry  nettle,  (sometimes  written  Nilgiri  nettle,)  Urtica  JieteropfiyMa, 
abounding  in  the  hills  of  that  name  in  India,  possesses  a  fibre  used  for  similar 
purposes,  sold  at  the  same  price,  and  is  sometimes  included  with  China  grass 
fibres.  It  has  been  called  "  vegetable  wool/'  is  abundant  in  a  wild  state,  and 
it  is  assumed  that  its  cultivation  would  be  profitable.  The  bark  of  the  young 
wood  steeped  in  water  twenty-four  hours  renders  easy  the  separation  of  the 
fibre.  The  nettle  is  one  of  the  most  formidable  of  the  stinging  tribe— a  fact 
which  might  militate  against  its  utilization.  The  Technologist  says  that  "  the 
fibre  is  brilliant  and  strong,  easily  separated,  regular  in  fineness,  from  6  to  28 
inches  in  length,  of  food  natural  whiteness,  similar  in  fineness  to  the  coarsest 
mohair,  much  twisted,  generally  flattened  at  the  root  end.  The  last  peculiarity 
is  a  defect,  otherwise  it  is  a  fibre  perfectly  adapted  for  spinning  with  coarse  comb- 
ing wools.  It  seems  to  be  especially  applicable  for  fabrics  where  bright  stiff- 
ness is  the  quality  desired.  It  dyes  in  a  similar  manner  to  China  grass,  but  does 
not  possess  equal  brilliance,  strength  or  whiteness.  If  it  were  forced  on  the 
market  it  would  immediately  take  a  position  as  a  combing  fibre,  probably  second 
only  to  China  grass.  It  is  reported  to  bo  obtainable  in  abundance,  but  the 
plant  is  a  formidable  one  to  manipulate. 

The  B.  candicans,  of  which  seed  has  been  imported  from  Paris  by  the  Depart- 
ment, is  thus  characterized  by  Professor  Georgo  C.  Shaeffer,  librarian  of  the 
Patent  Office,  a  well-known  expert  in  fibres,  m  a  note  to  the  editor  of  this 
report: 

"  The  Boehmeria  candicans  was  first  brought  to  notice  in  England,  at  the 
exhibition  of  1851,  when,  according  to  Eoyle,  'a  prize  medal  was  awarded  for 
some  beautifully  white  and  silky  looking  fibre  sent  by  the  Singapore  committee,  • 
from  M  Weber,  of  Java,  as  the  produce  of  a  plant  which  he  mailed  Boehmeria 
candicans,  and  also  Linum  usitatissimum?  [but  this  is  the  botanical  name  of  our 
own  flax]  *  on  the  same  label.  The  former  is  probably  another  name  for  #ur 
plant/ [he  is  speaking  of  the  B.  nivea,]  'as  it  is  said  to  be  the  ramie  or  ramee 
of  the  Malays.  The  plant  is  cultivated  by  the  Dutch  in  Java,  and  its  fibre  has 
been  introduced  into  Holland,  and  gold  medals  awarded  to  Messrs.  Meerburg,  of 
Leyden,  for  specimens  of  sail-cloth,  ropes,  cables,  &c,  and  also  for  some  finer 
kinds  of  cloth  and  table-cloths.     The  plant  producing  this  fiber  was  called 
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Bockmcria  candicans  and  also  B.  utilis  by  Professor  Blumo,  but  it  is  probably 
only  a  variety  of  B.  nivea,  or  perhaps  a  nearly  allied  species." 

"  From  this  it  will  be  seen  that  the  B.  candicans  is  the  plant,  a  specimen  of 
which  I  have  from  Mr.  Ballestier,  gathered  by  him  from  a  Dutch  plantation  in 
Java,  and  which  he  called  ramcc,  and  said  was  identical  with  the  "  China 
grass."  This,  if  at  all  different  from  the  B.  nivca,  is  the  plant  cultivated  by  the 
Dutch  in  Java,  named  by  Blume,  and  by  him  introduced  into  France.  It  is, 
therefore,  the  same  as  that  "  pushed"  by  Itoezl,  the  Austro-Bclgian  botanist  of 
Texas,  which  he  says  cannot  be  raised  from  seeds.  But  it  is  to  be  remembered 
that  in  his  elaborate  display  of  synonyms  ho  omits  this  very  one  of  B.  candicans. 

"  Of  course  it  will  be  worth  while  to  carefully  distinguish  in  tho  culture  of  this 
plant,  and  establish  tho  fact  whether  it  can  or  cannot  bo  raised  from  seeds,  and 
whether  it  is  essentially  distinct  from  tho  B.  nivca.  It  should  bo  borne  in  mind 
that  it  was  shown  in  Holland  mostly  in  the  form  of  tho  coarser  fabrics." 
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Mr.  Israel  S.  Diehl,  formerly  United  States  consul  at  Batavia,  in  Java,  tho  writer 
of  an  article  on  "tho  goat,"  in  tho  report  of  this  Department  for  1863,  was  deputed 
by  Hon.  Isaac  Newton,  late  Commissioner  of  Agriculture,  to  visit  Europe  during 
tho  past  year,  and,  among  other  duties,  to  investigate  the  manufacture  of  Angora 
or  Cashmere  fleeces,  with  reference  to  its  introduction  into  tho  United  States. 

The  acclimatization  of  these  goats  in  this  country  is  an  established  fact.  For 
several  years,  in  different  parts  of  the  Union,  tho  Angora  goat  has  been  bred, 
both  pure  and  crossed,  with  our  native  goat.  Far  from  deteriorating  by  the 
transfer,  as  had  been  predicted,  it  is  found  that  in  somo  parts  of  tho  country  oven 
the  unmixed  breed  of  tho  imported  goats  has  shown  evident  signs  of  improve- 
ment resulting  from  tho  change.  This  branch  of  pastoral  industry  has  begun 
to  assuino  very  considerable  prominence,  as  is  indicated  by  tho  fact  that  during 
tho  past  year  not  less  than  $100,000  has  been  piiid  for  these  goats  in  Ohio  alone. 

In  order  to  test  the  quality  of  tho  fleeces  produced  in  this  country,  Mr.  Diehl, 
prior  to  his  departuro  for  Europe,  collected  specimens  from  different  flocks  and 
localities  from  Massachusetts  to  California,  and  subsequently  compared  them 
with  foreign  fleeces  at  the  Paris  Exposition  and  elsewhere,  both  in  Europe  and 
Asia.  His  own  deliberate  opinion  is  that  in  fineness,  delicacy,  and  beauty  the 
American  fleeces  were  equal,  if  not  superior,  to  tho  choicest  oriental  specimens 
met  with.  On  the  subsequent  exhibition  of  these  samples  at  Paris  and  Kbubaix,  in 
France,  and  at  London  and  Bradford,  in  England,  tho  manufacturers  expressed 
tho  most  delighted  surpriso  at  their  beauty  and  facility  of  manipulation,  pro- 
nouncing them  fully  equal  to  the  best  imported  Asiatic  fleeces.  Asa  result  of  the 
exhibition  of  these  samples  a  rapidly  increasing  demand  for  American  fleeces 
may  be  expected.  But  shall  wo  confino  our  industrial  enterprise  to  tho  mere 
production  of  tho  raw  material,  leaving  to  the  overgrown  manufacturing  systems 
of  Europe  the  monopoly  of  the  higher  processes  of  art  in  which  are  elaborated 
those  beautiful  fabrics ;  those  shawls,  camlets,  mohairs,  &c.,  which  have  become 
so  celebrated  ?  Shall  we  not  rather  secure  tho  economical  advantages  of  a  varied 
industry  by  building  up  a  system  of  manufactures  which,  co-working  with  our 
agricultural  enterprise  and  absorbing  its  production,  shall  at  tho  same  time  give 
fresh  scope  to  that  wonderful  inventive  genius  which  has  characterized  even  tho 
infancy  of  American  art  f  It  was  to  solve  this  problem  that  Mar.  Diehl  was  sent 
on  this  important  mission,  and  it  must  be  acknowledged  that  ho  has  contributed 
many  important  elements  to  the  solution. 
15 
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As  an  essential  preliminary  to  his  observations  abroad,  he  visited  the  principal 
manufactories  of  wool  and  worsted  in  this  country,  in  order  to  acquaint  himself 
with  our  actual  facilities  for  working  up  the  fleece.  lie  found  very  little  machinery 
adapted  to  its  fabrication,  and  neither  workmen  skilled  in  the  processes  of  manu- 
facture nor  capitalists  at  once  willing  and  qualified  to  engage  in  the  necessary 
financial  enterprise.  Manufacturers,  however,  expressed  the  warmest  interest  in 
his  mission,  and  high  hopes  of  its  abundant  success. 

The  manufacture  of  goat's  fleece  in  the  United  States  is  by  no  means  a  novelty, 
however.  Many  years  ago  it  was  imported  from  England  and  from  Asia  to  be 
fabricated  into  military  and  fancy  goods,  selvages,  &c.  But  the  hi^h  prices  of 
the  fleece,  with  the  cessation  of  the  demand  for  selvages,  caused  this  incipient 
manufacture  to  declinb  and  disappear.  It  has  revived  to  some  extent,  however, 
within  the  last  few  years,  since  the  introduction  of  the  Angora  goat  into  this 
country. 

ANGORA   GOATS. 

It  is  6tated  th:it  most  of  last  year's  clip  was  sold  on  commission  by  a  single  New 
York  wool  house.  Three  manufactories  have  provided  machinery  for  its  experi- 
mental manufacture.  These  parties  ventured  to  pay  for  fleeces,  varying  from 
three  quarters  to  pure  I  reed,  from  60  cents  to  $1  50  per  pound.  The  goats 
shear  from  two  to  eight  pounds  each,  according  i j  blood,  a££,  and  size  j  hence 
it  is  far  moie  profitable,  even  at  these  experimental  prices,  to  raise  goats'  fleece 
than  sheep's  wool.  The  establishment  and  extension  of  this  manufacture  cannot 
fail  to  stimulate  its  increase  and  secure  its  permanency.  For  combed  and 
washed  fleece,  suited  to  fancy  work,  much  higher  prices  have  already  been  realized. 
Skins  of  yearling  weathers,  from  J  to  J  ^  pure  breed,  have  been  sold  at  $18  apiece 

Having  ascertained  our  manufacturing  deficiencies,  Mr.  Diehl  next  visited  the 
Paris  Exposition,  where  he  directed  his  attention  to  the  fabrics  of  various 
kinds  of  goats'  fleece.  Ho  was  astonished  and  delighted  at  the  extent,  variety, 
delicacy,  and  exquisite  beauty  of  the  specimens  contributed  by  the  looms  of  Asia 
Minor,  India,  France,  England,  Germany,  and  other  countries  represented  in  this 
department  of  the  Exposition.  These  manufactures  consisted  of  shawls,  camlets, 
challis,  mohairs,  poplins,  velvets,  delaines,  hosiery,  yarns,  gowns,  robes,  rugs, 
fur  trimmings,  tassels,  &c.  Some  of  them  were  made  of  pure  goats'  fleece,  and 
others  of  the  fleece  mixed  with  wool,  cottons,  silks,  and  other  fibres,  imparting 
to  these  compounds  a  lustre,  strength  and  durability  which  no  other  fibre  except 
silk  will  secure.  Nearly  every  nation  represented  at  the  Exposition  presented 
some  beautiful  manufactures  of  goats'  fleece.  India,  England,  France,  and  Aus- 
tria seemed  to  excel  in  the  more  delicate  fabrics,  while  Turkey  exhibited  the 
greatest  variety  and  richness  of  the  raw  material. 

In  England  the  manipulation  of  this  staple  is  practically  monopolized  by  a 
few  parties,  who  appear  adverse  to  imparting  any  information  in  regard  to  the 
manufacture  and  sale  of  their  fabrics. 

The  fleece  manufactured  in  England  is  mainly  produced  in  Asia  Minor  from 
the  Angora  goat.  It  is  imported  to  the  extent  of  3,000,000  pounds  per  annum, 
and  is  known  in  commerce  by  the  name  of  mohair.  The  annual  importations 
from  Turkey  for  the  sixteen  years  from  1843  to  1858,  inclusive,  were  as  follows: 


Pounds. 

1843 575,513 

1844 1,290,771 

1845 1,241,613 

1846 1,287,320 

1847 1,300,000 

1848 88,853 

1849 253,037 

1850 267,650 


Poxmdi. 

1851 193,046 

1852 222,239 

1853 2,916,509 

1854 1,189,147 

1855 2,028,411 

1856 2,912,838 

1857 3,255,010 

1858 3,312,012 
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Messrs.  Hughes  &  Ronald,  wool  brokers  of  Liverpool,  in  a  recent  report,  thus 
speak  of  this  Angora  fleece: 

The  importation  of  mohair  is  of  comparatively  recent  date,  and  it  is  scarcely  a  quarter  of 
a  century  since  it  was  introduced  into  this  country.  It  was,  for  some  time,  chiefly  used  for 
the  list  ends  <of  woollen  cloths  and  commanded  littlo  attention;  but  for  some  years  past  it 
has  been  greatly  gaining  in  favor  for  the  fancy  trade,  and  has  now  becomo  an  article  of  con- 
siderable importance,  our  annual  import  being  upwards  of  3,000,000  pounds  weight.  It  is 
particularly  adapted  for  damasks,  velvet  for  coach  linings  and  curtains,  and  ladies'  dresses, 
mixed  with  cotton  and  silk,  and  produces  a  most  agreeable  texture.  A  largo  quantity  of  the 
yarn  spun  in  this  country  is  exported  to  France  and  Germany,  where  it  is  chiefly  manufac- 
tured into  velvet.  The  fashion  has  this  year  run  much  upon  mohair  for  ladies1  dresses,  *  * 
*  *  and  every  thing  on  the  spot  and  for  arrival  has  been  bought  up  for  home  consumption. 

The  market  price  of  this  fleece  (for  wool  H  cannot  be  called  with  any  propriety 
of  language)  varies  from  three  to  four  shillings,  or  from  75  cents  to  $1  per 
pound,  gold  value.  The  demand  is  permanent  and  increasing ;  and  it  will  con- 
tinue to  increase  until  met  by  a  vastly  more  copious  production.  The  present 
extraordinary  demand  results  partly  from  the  attempt  of  the  English  monopolists 
to  absorb  the  entire  production  of  Asia  Minor,  by  sending  agents  over  the  whole 
country  to  secure  the  clip  as  soon  as  it  is  sheared.  The  prices  of  a  few  inferior 
lots  in  the  oriental  market  are  no  criterion  of  their  real  value.  The  quotations 
in  Asia  Minor  are  in  some  cases  fully  equal  to  those  in  England,  leaving  no 
margin  for  export  and  import  duties,  cost  of  transportation,  profits,  &c  These 
fictitious  prices,  it  is  easy  to  6ee,  are  maintained  by  collusion  in  order  to  discour- 
l  age  operations  by  outside  parties,  while  the  mass  of  the  clip  is  quietly  taken,  at 

1  very  reduced  prices,  from  the  shearers,  who  are  blissfully  ignorant  of  telegraphio 

I  or  newspaper  prices  current  reports. 

i  The  supply  of  Angora  fleece  in  Asia  Minor  is  limited  and  precarious.    Access 

to  it  is  both  difficult  and  dangerous,  from  the  jealousy  of  the  government  and  the 

:  barbarous  bigotry  of  the  people.    The  vigilant  care  and  formidable  power  of  the 

English  government  protect  the  agents  of  the  above  mentioned  monopoly  in 

I  their  efforts  to  secure  the  clip  of  Asia  Minor ;  but  the  stereotyped  character  of 

I  Asiatic  industry  gives  no  reasonable  promise  of  an  enlargement  of  the  supply 

I  from  this  quarter;  hence  English  and  continental  manufacturers  are  looking 

I  to  the  Cape  of  Good  Hope,  Australia,  the  United  States  and  South  America  for 

an  increased  production  of  this  staple  to  meet  their  necessities.    The  value  of 

this  entire  interest  would  be  enormously  enhanced  by  the  opening  of  an  adequate 

and  permanent  source  of  supply. 

In  Europe  the  fleece  is  spun  into  yarn,  mostly  in  England,  or  at  Roubaix  in 
Prance,  and  thence  distributed  over  Europe  for  manufacture  into  cloth.  The 
excellence  of  the  yarn  spun  in  England  and  at  Roubaix  is  due  partly  to  superior 
skill,  partly  to  peculiar  and  improved  machinery,  and  partly  to  natural  ana  arti- 
ficial atmosphorio  humidity.  This  latter  element,  if  not  absolutely  essential  to 
success,  is  at  least  very  desirable. 

From  very  transparent  motives  the  process  of  spinning  has  been  represented 
by  those  in  the  interest  of  the  monopoly  as  very  expensive  and  difficult,  nay, 
even  a  profound  secret,  known  only  to  those  now  engaged  in  the  business.  But 
these  representations  were  flatly  contradicted  by  the  exhibition  at  Paris  of  a 
great  variety  of  machinery  for  carding,  scrubbing,  spinning  and  weaving  the 
tiftik  or  Angora  fleece.  This  machinery,  purporting  to  have  beef!  made  largely 
in  Bradford  and  Roubaix,  two  great  seats  of  yarn  production,  entirely  exploded 
the  assumption. 

A  speoimen  of  this  spinning  machinery,  manufactured  by  J.  J.  S.  Smith,  Low 
Bridge  Works,  Keighly,  Yorkshire,  is  given  in  Plate  XXVI.  These  machines 
are  sold  at  prices  varying  from  $100  to  $300,  according  to  the  number  of  Bpindles. 
John  Leeming  &  Son,  Worth  Holme  Mills,  Bradford,  Yorkshire,  manufacture 
spinning  and  other  machinery  for  working  up  this  tiftik  fleece.    Leon  Morel, 
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of  Roubaix,  Franco,  exhibited  a  rotary  combing  machine  which  worked  remark- 
ably well.     This  machine  was  held  at  $1,600. 

This  establishment  is  the  largest  in  France  for  manufacturing  the  fleece, 
claiming  to  work  up  140,000  pounds  per  week.  Rawson  and  Amedie  Prevost 
manufacture  at  Leicester,  England,  and  Roubaix,  France,  combing  machines, 
patented  to  the  senior  partner,  -at  prices  varying  from  $2,000  to  $3,O00. 

For  the  fabrication  of  the  fleece  abundance  of  machinery  was  found  in  England, 
France,  and  Germany.  John  Leeming  &  Son,  at  Bradford,  Yorkshire,  erect  all 
kinds  of  machinery  demanded  by  the  various  processes  of  the  manufacture. 
Robert  Hall,  at  Bury,  near  Manchester,  constructs  a  variety  of  machinery,  and 
sells  a  very  good  light  machine  at  $85.  Snowden  &  Stevenson,  at  Bradford, 
manufacture  looms  for  working  up  all  kinds  of  the  fleece,  at  prices  varying  from 
$90  to  $100,  making  50  yards  of  cloth  in  10  hours.  William  Smith  &*Brothers, 
at  Heywood,  near  Manchester,  also  manufacture  such  machinery.  N.  Berthelot 
and  E.  Buxtorf,  at  Troyes,  construct  machinery  for  the  manufacture  of  hosiery. 
The  former  sells  for  $2,000  a  machine  that  knits  18  pairs  of  socks  per  day. 
Smaller  machines  sell  for  prices  ranging  from  $350  to  $650  each,  producing  a 
very  fine  article  of  hose.  Among  the  cards  of  houses  engaged  in  the  different 
branches  of  this  manufacture,  collected  by  Mr.  Diehl,  the  following  are  selected : 
Talbons  and  Rencvey,  Paris;  J.  Guy,  Paris;  Prieur  Herault,  Paris;  Parillet  & 
Pavie,  Paris;  If.  Monton,  Paris;  Tresca,  Carlet  &  Daird,  Paris;  Adam  Wade, 
Wakefield;  P.  Oilier  &  Son,  Manijols;  Lewis  Bollman,  Vienna;  Julius  Wolfher 
&  Co.,  Pestii.  The  manufacture  of  hosiery  is  represented  by  F.  Boncheron  and 
E.  Buxtorf,  of  Paris ;  while  Borington  &  Morris,  London,  F.  Witzloben,  Leip- 
sic,  and  Pansier-Kaiser,  Brussels,  give  special  attention  to  the  manufacture  of 
goat  skins  into  robes,  furs,  rugs,  &e. 

The  leading  machine  in  Europe  for  the  weaving  of  goats'  fleece  into  shawls 
is  the  double  Jacquard  loom,  manufactured  by  Willibald  Schrane,  of  Vienna, 
Austria,  a  drawing  of  which  is  given,  Plato  XXVII.  From  a  highly  eulogistic 
notiec  of  this  muchino  by  the  "  Lower  Austrian  Industrial  Society,"  at  whose  rooms 
it  was  exhibited,  it  appeal's  that  it  is  furnished  with  a  double  cylinder  for  orna- 
mental patterns  suited  to  double  stuff  weaving,  and  other  arrangements  by 
which  precisely  the  same  figure  is  wrought  on  both  sides  at  once. 

By  this  loom  are  manufactured  some  of  the  finest  specimens  of  shawls, 
which  were  purchased  in  considerable  quantities  by  New  York  merchants  at  tho 
Exhibition.  It  is  worked  by  hand,  and  shawls  are  made  by  it  of  remarkable 
beauty  and  cheapness.  Mr.  Schrane  furnishes  a  loom  with  a  Jacquard  improved 
machine,  suited  to  the  manufacture  of  tho  finest  shawls,  with  design  cards  and 
cashmere  chains,  and  delivers  it  properly  packed  at  the  railway  station  for  about 
$200.  Ho  will  also  furnish  a  skilled  workman  to  come  to  this  country  to  erect 
and  work  the  loom,  producing  two  or  three  fine  shawls  per  week,  for  a  weekly 
stipend  of  from  $10  to  $15,  provided  travelling  oxpensesare  paid.  Mr.  Schrane 
has  manufactured  10,000  of  these  machines,  and  is  producing  from  400  to  500 
per  annum.  About  1,000  of  these  are  employed  in  Vienna  alone  in  the  manu- 
facture of  fine  shawls.  They  have  also  been  successfully  introduced  into  Con- 
stantinople, Asia  Minor,  India,  and  *  Cashmere.  They  should  bo  immediately 
introduced  into  this  country  to  meet  the  demand  of  our  rapidly  growing  fleece 

E reduction.     Tho  presence  of  such  manufacturing  facilities  will  greatly  stimu- 
ito  our  production  of  the  raw  material. 

Among  tho  prominent  shawl  manufacturers  in  Europe  may  bo  named,  H. 
Lawatch  and  Isbary,  of  Vienna,  employing  several  hundred  looms  in  different 
parts  of  tho -city  and  its  vicinity,  and  Duch6  &  Co.,  Paris,  whoso  specimens  are 
remarkably  close  imitations  of  the  real  Cashmere  shawls. 

Having  completed  his  examination  of  the  European  manufacture  of  goats' 
fleece,  Mr.  Diehl  proceeded  to  Asia  by  way  of  Constantinople.    In  the  bazaars 
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of  that  famous  metropolis  ho  saw  a  very  handsome  display  of  fabrics  of  this 
staple  from  the  looms  of  Turkey,  Persia,  and  the  cast. 

The  principal  seat,  both  of  the  production  of  the  raw  material  and  of  the 
Manufacture  of  this  staple  in  the  Turkish  empire,  is  Angora  and  vicinity,  in 
Asia  Minor.  Hero  were  once  in  operation  from  1,700  to  1,800  looms,  working 
np  the  tiftik  fleece,  chiefly  into  camlets,  hosiery,  and  fancy  dress  goods.  But 
this  industrial  activity,  like  that  of  Cashmere,  has  passed  away.  A  fow  hundred 
looms,  where  once  were  as  many  thousands,  now  struggle  hopelessly  against  the 
fatal  competition  of  European  machinery  and  the  aggressive  policy  of  European 
governments.  The  fleece  is  exported  to  Europe  for  fabrication,  thus  rendering 
the  Orient  tributary  to  that  industrial  monopoly,  which  would  absorb  the  entire 
manufacturing  industry  of  the  world,  and  render  all  other  nations  mere  pro- 
ducers of  raw  material.  The  national  politics  of  theso  Asiatic  peoples,  after 
having  survived  the  revolutions  of  all  past  history,  seem  now  to  be  afflicted  with 
a  sort  of  dry  roc,  and  to  bo  crumbling  in  hopeless  decay.  The  industrial  sys- 
tems are  being  rapidly  subverted  by  European  craft  and  by  tho  resistless 
coarse  of  events.-  The  delicate  processes  of  modern  machinery  surpass  even 
the  quaint  and  exquisite  skill  of  oriental  operatives,  whilo  in  accuracy  of  design 
and  cheapness  of  execution  there  is  a  still  greater  difference.  Thjs  enables  the 
European  manufacturer  to  purchase  the  raw  material  of  Asia  Minor,  to  pay 
export  and  import  duties  and  transportation  expenses,  and  then  to  undersell  the 
Asiatic  fabric,  forestalling  its  entire  western  market. 

Mr.  Diehl  visited  Angora,  and  examined  the  looms  and  processes  of  manu- 
facture in  use  among  the  natives.  These  he  found  to  be  exceedingly  crude  and 
simple.  The  fleece  is  first  taken  to  a  running  stream,  where  it  is  washed  by 
hand  and  trampled  under  foot  in  the  water.  It  is  then  spread  upon  the  sand 
to  dry  and  bleach,  after  which  it  is  assorted  according  to  fineness,  length,  and 
purity.  It  is  then  hackled  on  a  simplo  old-fashioned  hackle,  consisting  of  a 
few  dozen  long  iron  nails  driven  through  a  board.  After  hackling,  tho  fleece 
is  placed  in  bundles  or  rolls  and  spun  into  yarn,  mostly  by  tho  women  and  chil- 
dren. For  this  purpose  a  common  distaff  is  used,  or  a  stick  from  12  to  18  inches 
in  length,  with  cross  pieces,  rendering  it  about  equivalent  to  a  large  spool.  It 
is  then  ready  for  the  loom*  This  instrument  in  Angora  is  of  the  simplest  and 
rudest  construction,  and  of  the  same  unvarying  type  that'  has  been  used  by 
countless  generations.  Asiatic  industry  is  frugal  in  labor-saving  processes; 
when  once  machinery  is  brought  to  such  a  degree  of  efficiency  as  to  render  it  barely 
possible  for  an  unlimited  amount  of  labor  to  supplement  and  supply  its  deficien- 
cies, no  further  improvement  is  made.  Men  then  subject  themselves,  their  minds 
and  muscles,  to  a  training  which  makes  them  almost  a  part  of  the  machines  they 
operate.  Caucasian  mind  seeks  to  emancipate  itself  from  all  unnecessary  labor 
by  transferring  it  to  machinery,  thus  leaving  tho  mental  faculties  free  for  intellec- 
tual labor.  Each  of  its  tasks  it  devolves  successively  upon  inanimate  matter, 
while  it  continually  ascends  to  higher  results.  But  this  function  of  intelligence 
seems  to  be  entirely  ignored  by  Asiatic  mind  an'd  Asiatic  art. 

The  Angora  loom,  of  which  engravings  are  presented,  consists  of  two  upright 
posts,  from  four  to  six  feet  apart,  planted  in  the  ground  and  running  up  through 
,  the  floor  (if  there  be  one)  to  tho  roof  of  the  house.  Near  tho  top  of  these  posts 
a  cross  bar  is  rudely  fastened,  often  with  ropes,  from  which  tho  simple  weaving 
apparatus  is  suspended  by  pulleys  and  worked  by  treadles.  These  are  located 
beneath  the  level  of  the  floor,  on  the  edge  of  which  the  weaver  is  seated.  The 
woven  cloth,  passing  round  a  roller  in  front  of  the  weaver,  is  then  drawn  by 
weights  over  another  roller  above  his  head.  Theso  looms  cost  from  $5  to  $25, 
some  of  them  being  ornamented  with  rude  caning. 

The  ordinary  expense  of  a  loom  is  given  at  $20  per  month.  A  number  of 
these  looms  are  strung  along  the  sides  of  the  house,  some  houses  containing  as 
many  as  20  looms. 
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The  process  of  weaving  is  necessarily  tedious  and  expensive.  Workmen  ask 
higher  wages  than  the  weavers  of  England  and  France,  and  accomplish  much 
smaller  results.  Angora  weavers  modestly  summed  up  their  demands  as  fol- 
lows :  passage  paid  to  the  United  States,  house  rent,  board,  and  $26  per  month; 
the  English,  French,  and  German  weaver  works  for  from  two  to  five  shillings 
per  day,  and  pays  his  own  expenses. 

The  manufacture  of  Cashmere,  camels'  hair,  and  other  shawls,  once  so  flour- 
ishing in  Asia,  is  greatly  impaired,  and,  in  many  places,  entirely  discontinued. 
But  few  of  the  once  famous  Cashmere  shawls  have  been  manufactured  since  the 
rise  of  the  fatal  competition  of  Lyons,  Paris,  Paisley,  Vienna,  and  other  manu- 
facturing centres  in  Europe.  Caucasian  capital  and  skill,  aided  by  the  elabo- 
rate contrivances  of  machinery,  can  now  produce,  at  much  lower  prices,  fabrics 
as  delicate  and  beautiful  as  the  famous  Cashmere  shawls,  though,  doubtless,  not 
so  durable.  The  immediate  introduction  of  this  shawl  weaving  into  the  United 
States  is  perhaps  impracticable,  though  its  final  success  here  is  but  a  question  of 
time.  The  obstacles  to  be  overcome  are  lack  of  skilled  labor,  of  maohinery, 
and  of  an  active  home  demand  for  fabrics  of  goats7  fleece.  None  of  these,  how- 
ever, are  very  formidable.  Sufficient  labor  and  machinery  can  be  imported  to 
meet  present  necessities,  while  the  ready  intelligence  of  our  workingmen  and  the 
profound  and  subtle  genius  of  our  inventors  may  be  relied  upon  to  surpass,  very 
soon,  our  imported  models.  The  increasing  taste  and  luxury  fostered  by  the 
rapidly  accumulating  wealth  of  the  American  people,  and  the  enormous  reduc- 
tion in  the  cost  of  manufacturing  this  beautiful  staple  from  the  fancy  prices 
hitherto  commanded  by  oriental  manufacture,  will  soon  create  a  permanent 
home  demand.  This  will  give  a  comfortable  support  to  a  large  industrial  popu- 
lation, and  assist  in  arresting  the  increasing  drain  upon  our  circulating  medium 
caused  by  large  importations  of  manufactures  of  wool,  cotton,  silk,  and  flax — 
a  matter  of  no  small  importance  in  the  present  financial  condition  of  the  country. 


WATER  FOR  DESTITUTE  REGIONS. 


By  D.  8.  Curtiss,  Madison,  Wisconsin. 


The  absence  of  brooks  and  springs  from  our  broad  prairies  is  really  no  objec- 
tion to  settling  and  making  residences  on  them,  nor  is  it  any  cause  for  deprecia- 
ting their  intrinsic  value.  A  cheap  substitute  for  wells  may  be  easily  obtained 
and  be  more  pleasantly  enjoyed,  at  oven  less  cost.  Some  portions  of  what  is 
here  given  was  published  by  the  writer  in  the  Wisconsin  Farmer  of  1863 ;  his 
leading  object  being  to  induce  settlement  and  promote  comfort  upon  the  vast  and 
fertile  prairies,  south  and  west,  from  which  many  people  are  kept  away  by  a 
cry  of  '•  no  water."  The  subject  is  an  eminently  interesting  one,  deserving  of 
far  more  attention  than  it  has  hitherto  received,  and  I  have  frequently  wondered 
that  it  has  not  commanded  greater  consideration. 

EFFECTS  OF  PURE  SOFT  WATER. 

Beautiful  is  water,  and  rich  in  health,  vigor,  and  pleasure,  and  the  effects  of 
an  unstinted  supply  on  the  enjoyment  of  a  people  are  hardly  calculable— cer- 
tainly not  adequately  appreciated — unless  when  we  are  once  doprived  of  it. 
Where  good  water  is  scarce,  or  procured  only  at  considerable  cost,  those  habits 
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of  cleanliness,  so  necessary  alike  to  good  health  and  morality,  are  too  much  neg 
lected ;  nor  will  such  supply  be  famished  to  animals  as  will  enable  them  to  afford 
the  full  and  natural  product  of  flesh,  fleece,  milk,  or  efficient  service.  If  we 
have  never  observed  the  beneficial  results  of  using  soft  water  for  all  purposes, 
we  cannot  appreciate  its  value ;  those  persons  who  have  seen  its  effects  and  under- 
stand its  value  could  hardly  be  induced,  by  any  mepns,  to  dispense  with  its 
regular  use  for  either  drinking,  cooking,  or  bathing.  It  is  well  known  that  very 
frequent  bathing  of  the  whole  person  is  conducive  to  health,  strength,  and  com- 
fort ;  but  it  is  particularly  so  on  the  vast  prairies,  where  there  is  so  much  more 
exposure  to  sun,  wind,  and  dust,  than  in  wooded  and  shaded  regions.  This  con- 
sideration is  too  much  neglected,  and  cannot  be  too  earnestly  impressed  upon  the 
minds  of  those  so  situated. 

DISTRIBUTION  OP  BLESSINGS. 

Many  persons,  aware  of  the  apparent  destitution  of  water  on  the  prairies,  have 
been  deterred  from  settling  upon  them ;  hence,  extensive  and  fertile  regions  remain 
dosed  to  thousands  who  otherwise  would  speedily  settle  them,  ana  make  pro- 
ductive farms  in  every  direction,  adding  strength  to  the  state,  and  enriching  them- 
selves. But  they  are  mistaken  in  their  views,  as  a  thorough  trial  would  show ; 
the  difficulties  so  frightful  to  their  imaginations  not  really  existing. 

Providence,  in  dispensing  physical  blessings  to  his  creatures,  graciously 
observes  a  system  of  checks  and  balances,  compensating  for  a  deficiency  in  one 
case  with  valuable  advantages  in  another.  The  absence  of  timber,  for  instance, 
is  compensated  by  extensive  and  fertile  fields,  ready  for  the  plough  and  the' 
harrow.  The  cost  of  cisterns,  basins,  and  ditches  is  offset  by  relief  from  the 
heavy  labor  and  dirty  work  of  chopping,  logging,  and  burning  off  heavy  tim- 
bered lands  \  while  the  want  of  running  water  and  handy  wood  is  more  than  made 
up  by  freedom  from  the  vexations,  toil,  and  difficulty  of  ploughing  and  working 
for  years  among  stumps  and  roots,  subject  to  constant  accidents  in  breaking  of 
tools,  with  the  consequent  hindrances  and  expenses. 

But,  as  I  have  said,  the  lack  of  water  is  only  imaginary.  Although  there 
may  not  be  on  the  surface  the  bubbling  spring  and  running  stream,  yet  there 
is  a  bountiful  resource  within  the  reach  of  every  family  and  farm  owner,  which 
is  capable  of  affording  even  a  more  convenient  and  healthful  supply,  and  at  less 
expense  than  is  incurred  by  those  inhabiting  regions  containing  streams,  springs, 
and  ponds — that  is,  rain  or  cloud  water. 

Failing  to  take  a  broad  and  rational  view  of  all  the  facts  and  resources,  many 
people  have  regarded  this  lack  of  springs  and  brooks  in  those  regions  so  richly 
capable  of  feeding  millions,  as  a  kind  of  oversight  in  Providence.  To  have 
spread  out  to  the  view  of  man  such  vast  and  inviting  tracts  of  land,  upon  which 
easy  toil  might  win  wealth  in  unlimited  measure,  and  yet  to  have  withheld  so 
indispensable  a  requisite  as  water,  would  indeed  seem  strange  and  unaccountable, 
and  with  no  remedy  would  be  cause  of  regret.  But  to  the  thoughtful  observer 
no  such  deficiency  exists.  During  the  different  seasons  of  the  year  abundant 
rains  and  snows  fall  upon  all  these  regions,  to  supply  all  needed  water,  as  several 
years'  residence  in  Michigan,  Illinois,  and  Wisconsin  fully  prove ;  though  a  less 
proportion  of  snow  falls  here  than  in  some  other  sections  of  the  United  States. 

PROOFS  BY  THE  RAIN  GAUGE. 

Observations  by  rain  gauges,  recorded  for  several  years,  at  different  stations 
on  the  great  lakes  and  the  Mississippi  river,  show  that  the  average  depth  of 
water  which  annually  falls  on  the  whole  surface  of  that  bolt  of  country,  between 
Saint  Anthony's  Falls,  north,  and  Vicksburg,  south,  the  central  portion  of  the 
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United  States,  is  about  2  J  feet — a  vast  quantity  of  water,  indeed ;  and,  did  it  not 
regularly  pass  off  in  currents,  absorption  and  evaporation,  it  would  soon  inundate 
the  entire  country.  In  some  seasons  as  many  as  si*c  or  seven  inches7  depth  of  water 
foils  on  the  surface  of  this  region  in  a  single  month.  This  large  quantity  of  water 
showered  upon  the  splendid  prairies  is  a  beautiful  and  a  blessed  spectacle,  as 
delightful  to  contemplate;  as  to  enjoy.  And  with  less  labor  and  expense  than  the 
cost  of  most  wells,  it  can  be  secured  by  the  inhabitants,  for  constant  and  con- 
venient use,  at  any  desirable  places  upon  their  premises. 

ROOFS  AND  CISTERNS. 

I  will  now  point  out  some  of  the  many  modes  by  which  parties  interested 
can  collect  and  retain  as  much  cloud-water  as  they  may  need  for  home  and  farm 
use,  at  comparatively  Fmall  cost  and  trouble. 

But  first,  a  more  definite  idea  of  the  quantity  of  -water  winch  annually  falls 
may  be  formed  by  considering  the  fact  that  over  400  hogsheads  of  water  fall  upon 
the  roof  of  a  30  by  40  feet  barn ;  enough  to  furnish  drink  for  a  largo  stock  the 
year  round,  though  they  get  none  from  any  other  source.  A  hogshead  holds 
about  64  pailfuls,  and  400  hogsheads  about  25,600  pailfuls.  Allowing  four 
pailfuls  a  day  to  ea«h  animal,  (a  liberal  allowance,)  this  quantity  will  afford  drink 
to  20  head  daily  the  year  round,  or  to  6,400  head  for  one  day.  But  there  are 
some  months  in  the  year,  in  the  dryest  places,  where  stock  can  get  water  from  low 
spots  in  the  fields  without  recourse  to  the  cisterns,  so  that  more  than  a  score  of 
cattle  and  horses  can  be  conveniently  supplied  with  the  most  wholesome  drink 
by  the  water  which  falls  on  the  roof  of  an  ordinary  barn,  even  in  dry  localities, 
rendering  wclis  aiid  streams  comparatively  unnecessary.  I  need  hardly  say 
that  it  will  not  be  necessary  to  have  cisterns  large  enough  to  hold  all  this  quantity 
at  once,  as  it  will  be  drawn  out  from  time  to  time  as  needed  between  the  rainy 
seasons.  A  cistern  at  the  barn  to  hold  100  hogsheads  would  bo  amply  sufficient 
for  the  cattle.  Each  ono  will  make  his  own  calculations,  and  arrange  for  himself 
as  circumstances  may  demand. 

The  following  general  statements  will  afford  sufficient  practical,  data  upon 
which  to  proceed  in  calculating  the  dimensions  and  capacities  of  cisterns.  A 
hogshead  is  about  8 J  cubic  or  solid  feet.  A  hole  or  cistern  two  feet  two  inches 
square  and  the  same  depth  will  hold  one  hogshead  of  water ;  ono  twice  that 
size  and  depth  will  hold  eight  hogsheads ;  one  eight  feet  each  way  will  hold  62 
hogsheads ;  one  ten  feet  each  way  will  hold  120  hogsheads.  A  round  cistern 
or  well  four  feet  iu  diameter  and  six  feet  deep  will  hold  over  46  hogsheads  of 
water ;  ono  of  the  same  diameter  and  nine  feet  deep  will  hold  about  55  hogs- 
heads j  ono  12  feet  deep,  samo  diameter,  about  93  hogsheads.  Tho  foregoing 
fonn  a  convenient  basis  from  which  to  calculate.  By  a  little  digging  and  plas- 
tering in  low  spots  and  basins  in  the  field,  considerable  quantities  of  water  may 
be  collected  and  retained  after  showers,  for  days  and  weeks,  for  stock  to  drink, 
without  drawing  from  tho  permanent  cisterns,  until  their  contents  shall  be  more 
needed  in  the  dryest  times  and  in  winter.  These  field  basins,  of  course,  can  bo 
made  more  or  less  capacious  and  durable,  according  to  the  judgment  of  the 
farmers.     Very  cheap  ones,  even,  will  answer  a  useful  purpose  for  a  season. 

As  incidental  to  this  subject  it  is  pertinent  to  allude  to  another  mode  some- 
times resorted  to  for  supplying  water,  as  well  as  to  improve  the  productiveness 
of  the  land,  making  it  warm,  diy,  and  mellow,  that  is,  under  draining  wet, 
heavy  places,  with  "  mole  ditches,"  or  blind  drains,  leading  tho  water  to  the  low 
spots.  Some  operators  have  been  much  and  happily  surprised  by  unexpectedly 
obtaining  a  moderate  supply  of  water  by  this  thorough  under  draining  with 
"  mole  ditches,"  leading  off  into  larger  open  oitches,  and  thus  quite  permanent 
rivulets  aro  formed  in  ravines  where  previously  no  water  appeared.  This  is 
from  the  fact  that  many  fields  are  saturatod  with  cold  water  at  two  or  three  feet 
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depth,  rendering  these  seemingly  dry  fields  cold,  sour,  and  hard,  producing  only 
stinted  and  sluggish  vegetation.  This  substantial  under  draining  changes  this 
character  of  the  soil ;  the  operation  affording  a  double  benefit,  improved  soil  and 
supply  of  water.  But  permanent  cisterns  must  be  the  great  and  general  reliance 
where  running  water  is  not  to  be  had,  and,  all  things  considered,  they  are  the 
cheapest  and  best,  even  where  creeks  and  wells  are  accessible. 

COST  OF  CISTERNS  VS.  WELLS. 

Substantial  cisterns,  of  sufficient  capacity  to  receive  this  roof  water,  can  be 
constructed  at  considerable  less  expense  than  the  cost  of  most  wells  in  the  country. 
Cisterns  need  not  be  so  deep  as  even  the  shallow  wells,  rendering  it  much 
more  easy  to  draw  the  water.  Wells  must  be  sunk  at  particular  places  where 
there  is  a  prospect  of  getting  water,  often  not  the  most  convenient,  while  cisterns 
may  be  made  wherever  taste  or  convenience  dictate,  under  the  buildings  or 
beside  them. 

Every  good  farmer  has  at  least  one  good  house  and  barn,  from  the  roofs  of 
which  two  or  more  cisterns  may  be  constantly  filled  with  good,  wholesome  water, 
at  less  cost  than  the  cheapest  wells. 

Is  many  localities  I  know  of  wells  50  to  150  feet  deep,  which  cost  one,  two, 
and  even  five  hundred  dollars,  and,  after  all,  are  capable  of  furnishing  only  a 
limited  supply  of  water,  raised  with  much  labor  and  trouble  on  account  of  great 
depth ;  while  in  any  locality  good  and  ample  cisterns,  at  the  house  and  barn, 
can  be  made  at  a  cost  of  $20  to  850,  which  will  constantly  afford  a  full  supply 
of  soft  pure  water  for  all  purposes,  at  slight  depth  and  easy  draught,  and  con- 
veniently under  cover — in  pleasant  contrast  every  way  with  the  tugging  draught 
and  scantiness  of  deep  wTells,  and  weary  walks  in  mud  or  snow  to  the  distant 
springs  and  brooks. 

In  some  instances,  on  the  prairies,  I  have  known  the  rain  water  to  be  col- 
lected in  cisterns  or  reservoirs  a  few  feet  above  ground,  and  drawn  off  through  ^ 
faucets  or  spouts  for  sheep  washing,  which  is  done  much  better  and  more  pleas- 
antly with  this  soft  water  than  with  the  hard  water  of  streams,  and  with  more 
comfort  to  both  washers  and  sheep,  while  the  sheep  are  not  dirtied  by  being 
driven  over  dusty  roads  to  their  pastures.  Another  benefit  is  realized  from  this 
operation :  the  water  being  carried  off,  after  washing,  to  irrigate  the  garden  or 
other  grounds,  is  found  to  be  highly  fertilizing.  Altogether  it  is  a  matter  well 
worthy  the  attention  of  sheep-growers. 

The  roofage  of  a  good  dwelling  will  usually  collect  about  as  much  rain-water  as 
the  barn  roof,  portions  of  which,  if  desired,  may  be  collected  in  a  reservoir  in  the 
upper  story ,  for  convenient  use  in  bathing  tubs,  &c.  Cisterns  at  the  house,  for  drink- 
ing and  culinary  purposes,  should  be  deeper  and  narrower  than  at  the  barn,  say  10 
to  12  feet,  (not  a  great  depth  from  which  to  raise  it,)  that  the  water  may  be 
cooler  and  settled  better.  They  should  also  be  divided  by  partition  walls 
through  the  middle,  made  of  soft  porous  brick,  without  mortar,  and  with  some 
style  of  filter  near  the  bottom — tbore  are  various  modes  of  making  them  cheaply — 
through  which  the  water  may  all  pass  before  being  used.  Into  one  of  these 
apartments  the  water  should  bo  conducted  from  the  eaves,  but  should  be  drawn 
out  as  used  from  the  other ;  the  one  into  which  the  water  falls  being  a  few  inches 
deoper,  that  all  impurities  and  sediment  may  settle  to  the  bottom,  and  not  be 
allowed  to  get  into  the  other  apartment,  by  which  process  there  will  always  be 
clear  water  for  use. 

Some  gentleman  experienced  in  the  construction  and  use  of  cisterns  comma-' 
cates  an  excellent  article  on  the  subject  to  the  Germantown  Telegraph,  from 
which  I  make  the  following  extract : 

The  tub  is  entirely  unnecessary,  and  will  cost  more  than  thrice  as  much  as  the  labor  and 
material  to  cement  the  cistern  in  the  best  manner,  plastering  on  the  ground,  which  is  the 
best  and  cheapest  mode  of  making  cisterns  water-tight.    One  coat  is  sufficient  if  the  cement 
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is  good  and  the  mortar  well  mixed.  I  have  used  every  variety  of  cement,  more  or  less,  for 
the  past  25  years,  and  for  many  purposes,  and  with  sand  of  all  qualities.  So  much  depends 
upon  both  cement  and  sand  that  I  cannot  direct  any  certain  proportion  of  either  to  be  used, 
unless  I  can  rive  the  material  a  practical  test.  I  have  used  mixtures  of  one-fourth  cement 
to  three-fourths  sand  that  made  better  mortar  than  some  other  qualities  of  cement  when 
using  equal  proportions  of  both  ;  so  that  I  am  governed  more  by  the  working  of  the  material 
when  well  mixed,  by  its  tenacity,  readiness  to  slip  off  the  trowel,  and  quickness  to  set,  than 
by  measurement  on  proportions  of  the  two  substances  without  the  working  test.  I  measure 
each  and  test  the  mixture  till  I  find  the  proper  proportion,  then  continue  to  use  those  propor- 
tions. I  find  that  a  coat  of  good  cement  mortar  directly  on  the  earth,  one  quarter  of  an  inch 
in  thickness,  is  generally  better  than  greater  thickness;  if  too  thick  it  is  liable  to  crack  in 
drying  and  settling.  It  is  sometimes  necessary  to  add  two  coats  of  mortar  where  spots  of 
the  earth  wall  are  softer,  by  removal  of  stones  or  roots,  &c.  In  cases  of  cracks  I  mix  a 
thick  wash  of  cement  and  sand,  and  apply  it  to  the  cracks  with  a  brush,  and  always  with  sue* 
cess.  To  make  good  cement  mortar  the  sand  and  cement  should  be  thoroughly  and  care- 
fully mixed  and  incorporated  before  any  water  is  applied ;  and  as  soon  as  practicable  after 
it  is  wet  it  should  be  used.  Cement  work  should  not  be  exposed  to  frost  for  at  least  90  days 
after  being  used,  as  freezing  w*uld  destroy  it  before  it  is  thoroughly  set. 

To  return  to  the  qualities  of  rain  water.  A  distinguished  physician,  who  has 
long  and  carefully  tested  the  subject,  writes  thus : 

Hard  water  for  cooking  is  decidedly  bad.  Many  vegetables  are  nearly  spoiled  by  being 
cooked  in  it ;  and  it  is  difficult  to  get  a  good  infusion  of  tea  or  coffee  in  hard  water,  f  The 
water  used  in  the  city  of  London  requires  full  one-fourth  more  of  tea  or  coffee  to  obtain  an 
infusion  of  equal  strength  than  that  obtained  in  soft  water,  while  the  flavor  is  decidedly 
inferior. 

Experienced  tasters  can  readily  distinguish  tea  or  coffee  made  with  soft  water, 
from  its  richer  flavor  and  greater  strength.  Then  it  is  well  known  that  apothe- 
caries cannot  make  good  tinctures  or  decoctions  with  hard  water,  but  always  use 
soft  or  distilled  water.  Tea  kettles  and  other  cooking  vessels  do  not  get  coated 
and  filled  up  with  lime  or  other  deposits  when  only  rain  water  is  used — a  note- 
worthy and  a  very  agreeable  consideration  to  cooks  and  tidy  housekeepers. 

Those  who  have  become  accustomed  to  drinking  rain  water  from  clean  cisterns 
like  the  taste  of  it  even  better  than  well  water ;  and  after  a  little  season  of  using 
the  water  drawn  from  these  deeper  cisterns  it  is  found  to  be  sufficiently  cool  and 
palatable,  quenching  thirst  more  satisfactorily  than  colder  water ;  at  least  such 
is  the  experience  of  the  writer  and  many  others. 

The  most  important  and  interesting  argument,  however,  in  favor  of  the 
habitual  use  of  cloud  water,  next  to  its  being  accessible  where  no  other  water 
exists,  is  to  be  found  in  its  healthfulness.  Rain  water  is  both  a  restorer  and 
preserver  of  health,  as  well  as  a  preventive  of  many  diseases.  This  important 
fact  will  not  be  unheeded  by  the  wise  and  thoughtful  in  arranging  and  furnishing 
comfortable  and  tasteful  dwellings,  whether  in  city  or  country,  in  destitute  or 
watered  sections,  in  shop  or  stable ;  for  in  this  respect,  as  well  as  for  convenience, 
it  is  everywhere  alike  valuable  and  pleasant. 

CHOLERA  AXD  SUMMER  COMPLAINTS. 

It  is  a  well  established  fact  among  intelligent  medical  men,  that  the  stomach 
and  bowels  are  far  less  liable  to  derangement  and  disease,  to  attacks  by  epidemics, 
under  the  uniform  use  of  rain  water  tnan  of  hard  water.  This  is  confirmed  by 
numerous  medical  and  scientific  reports  in  different  countries. 

During  the  cholera  seasons  of  1848  and  1850  the  writer 'had  opportunities  of 
seeing  this  fact  pretty  clearly  demonstrated.  He  spent  considerable  portions 
of  those  years  in  different  places  along  the  Mississippi  river ;  and  especially  in 
one  of  the  cities  on  the  banks  of  that  river,  one  portion  of  which  lies  on  the  low 
flats  under  the  bluff  along  the  river's  edge,  and  the  other  portion  is  located  high 
above  on  the  rocky  bluffs,  where  it  is  almost  impossible  to  dig  wells  and  reach 
water ;  consequently  a  resort  to  rain  water  and  cisterns  is  the  only  alternative  to 
secure  water  for  all  purposes  by  the  inhabitants.    The  result  was  that  scarcely 
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a  case  of  cholera,  fever  or  diarrhoea — not  a  single  fatal  one — occurred  among  the 
residents  on  the  bluffs,  nor  of  summer  complaints  among  children ;  while  in  the 
lower  town,  where  earth  water  was  almost  exclusively  used,  those  diseases  raged 
with  fearful  fatality,  sweeping  off  old  and  young  by  scores ;  and  the  facts  were 
so  marked  that  many  persons  romovod  to  the  upper  town  on  the  bluffs. 

With  great  unanimity,  medical  reports,  from  different  countries  in  regard 
to  cholera  and  like  epidemics,  state  that  attacks  were  rare,  and  still  more 
rarely  fatal,  in  families  and  communities  which  used  only  rain  water  for  all 
purposes,  even  in  the  most  severely  afflicted  localities  of  both  Europe  and 
America ;  while  these  epidemics  were  as  uniformly  fatal  among  those  who  used 
only  earth  water;  so  that  the  conclusions  are  unmistakable  and  important  that 
rain  water  prevents  while  earth  water  provokes  epidemic  attacks.  A  French 
commissioner  of  health,  writing  upon  this  subject  some  years  since,  said : 

It  has  been  clearly  ascertained,  both  in  Paris  and  elsewhere,  that  rain  water  is  a  prophy- 
lactic (antidote)  to  cholera ;  and  that  the  disease  was  not  provod  an  epidemic  in  any  city 
where  rain  water  was  exclusively  used. 

And  ho  goes  on  earnestly  to  recommend  "  to  all  communities  the  general  use 
of  rain  water,  at  whatever  cost  it  may  be  secured." 
-Dr.  Hobbs,  of  Memphis,  reports  as  follows : 

By  "  the  exclusive  use  of  cistern  water,  cholera  will  speedily  disappear  and  not  return. 
This  is  known  from  both  analysis  and  experience  of  over  twenty  years,  and  he  consequently 
recommends  "that  it  should  be  used  faithfully  for  all  personal  purposes." 

John  Lea,  of  Cincinnati,  writes  as  follows : 

It  is  a  verified  fact,  which  will  stand  the  test  of  the  strictest  investigation,  that  the 
exclusive  using1  of  rain  water  for  all  purposes  of  drinking,  cooking,  and  bathing,  instead  of 
hard  or  well  water,  is  a  sure  preventive  of  cholera  and  bowel  complaints,  and  that  do  town 
or  city  supplied  exclusively  with  rain  water  ever  suffers  seriously  from  epidemic  cholera. 

From  this  united  testimony,  which  might  be  greatly  extended,  it  is  unques- 
tionably true  that  the  exclusive  use  of  rain  water  is  especially  a  preventive  of 
epidemics  and  generally  conducive  to  good  health.  Enough  has  been  presented 
on  this  head  to  secure  the  attention  of  intelligent  and  interested  readers  to  the 
importance  of  the  subject,  and  to  show  that  it  is  for  their  highest  interest  to  supply 
sufficient  cisterns  to  secure  all  the  rain  water  they  may  need  for  personal  and 
household  purposes,  at  any  expense  within  their  reach.  Though  plenty  of  earth 
water  may  be  ready  at  hand,  still,  in  the  long  run,  the  pecuniary  saving  by 
immunity  from  sickness  and  doctors'  bills,  with  loss  of  time,  will  more  than  com- 
pensate for  the  expense  of  cisterns,  to  say  nothing  of  the  pleasure  secured  or  the 
suffering  avoided  by  its  use. 

SUFFERING  ON  THE   PRAIRIES. 

In  years  past  I  visited  and  spent  considerable  timo  in  portions  of  the  western 
and  southern  prairies,  and  witnessed  the  inconveniences  and  sufferings  of  the 
people  in  those  beautiful  regions,  caused  by  the  general  scarcity  of  water.  It 
was  sparingly  used  in  washing  either  person  or  clothes,  and  never  for  bathing; 
while  animals  absolutely  suffered,  and  even  died,  for  want  of  drink ;  and  those 
which  survived  exhibited  but  sickly,  sluggish  growth,  making  little  or  no  thrift 
during  a  whole  season.  Nearly  or  quite  all  of  this  suffering  and  loss  might  have 
been  prevented  on  each  farm  at  a  cost  of  not  more  than  tne  value  of  one  good 
animal,  if  it  had  been  judiciously  expended  in  making  cisterns  and  temporary 
basins  in  the  fields  to  collect  the  rain  water,  which  falls  in  sufficient  quantities  all 
over  the  prairie  country  to  supply  these  wants,  when  seasonably  taken  advantage 
of  by  the  inhabitants.  Here  is  one  of  the  admirable  and  peculiar  advantages  of 
cisterns,  that  they  can  be  made  and  used  in  any  desirable  spot  with  certainty  of 
water,  while  great  care  and  skill  must  be  exercised  in  selecting  the  place  for  sink- 
ing wells,  together  with  the  uncertainty  of  finding  permanent  water,  even  in 
favored  localities.    The  cistern  pump  may  be  in  the  barn,  where  water  can  be 
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drawn  and  used,  away  from  the  wind  and  storm,  with  comfort  to  roan  and  beast 
even  in  severe  winter,  for  watering  animals,  preparing  feed,  and  washing  har- 
nesses, carriages,  &c. ;  exempt  from  the  tedious  task  of  going  through  mud  or 
snow  to  tho  creek  or  pond.  The  same  advantage  is  afforded  in  regard  to  drawing 
water  for  the  wash-room  and  kitchen. 

SAFETY  AGAINST  LOSS  BY  FIRE. 

The  safety  of  house  or  barn  is  also  promoted  by  these  cisterns,  so  conveniently 
near,  from  which  water  can  be  obtained  at  the  moment  when  tho  fire  occurs. 
Very  often  a  single  pailful  at  the  commencement  would  extinguish  the  flames, 
which  from  a  very  short  delay  might  become  uncontrollable.  In  all  localities 
where  farming  can  bo  carried  on,  or  a  residence  is  desirable,  cloud  water  can 
be  secured  at  a  reasonable  cost  for  all  ordinary  purposes.  Indeed,  I  have 
been  told,  by  good  authority,  that  insurance  companies  will  insure  farm  buildings 
at  much  lower  rates  in  cases  where  this  wise  provision  for  water  is  made.  In  fact, 
the  saving  in  cost  of  insurance  will  nearly  or  quite  pay  the  expense  of  the  cis- 
terns, &c.,  while  a  feeling  of  security  is  a  pleasing  consideration. 

CONCLUSION. 

In  the  foregoing  pages  I  think  it  has  been  conclusively  shown  that  the  absence 
of  running  water  is  no  valid  objection  or  hindrance  to  making  pleasant  homes  on 
the  prairies,  or  indeed  in  any  locality  where  there  is  good  land.  On  tho  con- 
trary, I  think  it  has  been  shown  that  this  apparent  destitution  of  water  is,  in 
some  respects,  a  blessing,  as  it  will  induce  or  drive  people  to  adopt  that  which 
is  greatly  for  their  advantage,  the  use  of  water  from  the  clouds  rather  than  that 
from  the  earth,  which  has  become  vitiated  by  impurities  from  its  surface,  and 
absorption  of  deleterious  mineral  substances  in  its  passage  through  it.  Therefore, 
let  no  one  be  deterred  from  making  a  home  upon  the  prairie;  for  he  will  not  only 
find  good  health,  but  its  beautiful  plains  and  fertile  soil  will  afford  a  rich  supply 
of  tho  necessaries  and  luxuries  of  life,  and  bring  all  the  enjoyments  of  inde- 
pendence and  abundant  wealth. 


FARMERS'  CLUBS. 


Bv  Rufus  Netting,  Randolph,  Vermont 


Among  the  efficient  means  of  increasing  interest  in  agriculture,  farmers'  clubs  or 
lyceums  have  occupied  considerable  space  within  tho  last  decade.  Although  of 
comparatively  recent  origin,  and  confined  to  a  few  localities,  their  influence  has 
been  extensive  and  useful.  The  New  York  State  Agricultural  Society  originally, 
in  1792,  partook  of  this  character,  but  soon  expanded  into  a  State  institution.  The 
American  Institute  Farmers'  Club  is  probably  the  oldest  permanent  institution 
of  tho  kind  in  this  country,  and  the  most  influential.  I  am  informed  that  it  was 
organized  in  1840,  by  Mr.  Wakeman,  and  was  modelled  after  some  ho  had  seen 
and  admired  in  Europe.  It  holds  its  meetings  every  Tuesday  afternoon,  and 
a  summary  of  its  conversations  and  correspondence  is  published  in  some  ten  01 
more  of  the  leading  city  papers,  and  eagerly  read  by  hundreds  of  thousands  of 
readers  all  over  the  Union.  Several  hundred  similar  societies  have  been  organ- 
ized in  various  sections,  mainly  modelled  after  this  one,  but,  not  having  the  same 
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extensive  resources,  they  have  not  proved  as  permanent  or  useful.  That  asso- 
ciations of  the  kind  would  bo  eminently  beneficial  in  their  several  localities  can- 
not be  doubted ;  but  how  to  conduct  thera  so  as  to  make  them  permanently  suc- 
cessful in  country  places  is  the  great  question,  which,  if  satisfactorily  answered, 
would  cause  them  to  increase  rapidly  all  over  the  land. 

Few  country  clubs  can  hope  to  enlist  any  considerable  amount  of  ability,  such 
as  gives  interest  and  influence  to  the  New  York  club;  yet  each  section  has  sub- 
jects as  important,  and  means  to  make  them  as  interesting  to  its  own  inhabitants, 
would  each  farmer  and  gardener  but  feel  and  resolve  to  bring  forward  the  first 
and  use  the  others  for  their  elucidation.  A  unanimous,  continuous  effort  to  this 
end,. a  prompt,  punctual  attendance  at  every  meeting,  a  determination  to  interest 
and  to  please  animating  each  mind  and  heart  during  the  intervals  between  the 
meetings,  would  go  far  towards  making  any  club,  however  small  its  distrio*  and 
limited  its  numbers,  a  permanent  success.  Perhaps  I  can  better  illustrate  my 
views  by  giving  a  brief  history  of  the  Randolph  (Yermont)  Farmers'  Lyceum, 
and  some  of  its  proceedings  during  the  last  term,  from  November  to  April,  meeting 
every  Monday  evening.  I  ofTer  this,  not  as  a  model,  but  simply  as  a  specimen 
of  what  may  be  done  and  even  greatly  improved  upon  by  any  company  of  farm- 
ers and  gardeners  of  common  education,  and  actuated  by  a  mutual  desire  for 
improvement,  directed  by  common  sense  and  kindly  feelings. 

The  Randolph  Farmers'  Lyceum  was  organized  six  years  ago  with  13  mem- 
bers, by  the  persistent  efforts  of  one  man,  a  mechanic  and  amateur  farmer,  and 
has  continued  until  it  now  numbers  over  100  members.  Its  specified  objects  are, 
first,  th©  acquisition  and  dissemination  of  agricultural  knowledge  ;  second,  the 
promotion  of  acquaintance  and  friendship  among  neighbors ;  third,  the  improve- 
ment of  its  members  in  conversation,  composition, aid  public  reading  and  speak- 
ing; and  fourth,  the  improvement  of  farms,  farm  implements,  stock,  buildings, 
and  every  department  of  agriculture. 

Its  principal  exercises  at  each  meeting  for  the  first  four  years  were  an  essay, 
followed  by  discussion.  The  fifth  year  an  oration  was  added,  and  the  last  torm 
an  impromptu  speech  was  required.  The  speaker  is  called  to  the  stand,  his 
subject  given  him  by  the  president,  and  ho  required  to  speak  five  minutes  on  it 
without  preparation.  Tho  essay  and  oration  are  limited  to  fifteen  minutes  each. 
No  admission  fee  is  required,  and  the  annual  expenses  have  amounted  to  less 
than  ten  cents  for  each  member.  Of  course  no  subjects  are  admitted  except 
purely  agricultural  ones,  and,  consequently,  no  unhappy  dissensions  have  crept  in. 

Provision  should  be  made  by  every  lyceum  for  judicious  and  careful  experi- 
ments, each  to  be  confided  to  a  certain  number  of  members,  who  would  subject 
every  portion  of  the  operations  to  tho  most  careful  test  of  weighing  and  measuring, 
and  carefully  enter  on  record  every  step  in  the  progress  of  each  experiment.  At 
the  conclusion  of  each  experiment  a  full  report  should  be  made  by  each  person 
engaged  in  making  the  same,  embracing  all  particulars  and  details  of  soil,  season, 
weather,  operations  and  results.  And  such  experiments,  to  bo  conclusive,  should 
be  renewed  from  year  to  year,  until  discrepancies  cease,  or  can  be  satisfactorily 
accounted  for. 

During  the  last  term  of  22  weeks  the  following  were  among  tho  subjects  of 
the  essays,  orations,  impromptu  speeches,  and  discussions,  with  brief  thoughts 
upon  some  of  them,  as  selected  from  the  minutes  of  the  secretary: 

Butter  factories, — They  were  objected  to  on  account  of  the  small  size  of  the 
dairies  in  this  section  ;  the  great  difference  in  the  butter  quality  of  different  cows' 
milk  ;  tho  cost  of  transportation  of  small  quantities  of  milk  from  the  farm  to  the 
factory ;  the  loss  of  the  skimmed  and  butter-milk,  and  the  various  chances  for  . 
fraud  in  the  establishment. 

Ploughing  in  tlie  fall, — This  was  recommended  by  some  because  there  was 
more  leisure,  and  the  team  is  usually  in  better  flesh  and  strength  than  in  tho 
spring;  tho  sward  land  is  in  better  condition  for  sowing  oats  in  the  spring ;  dry 
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land  does  not  Buffer  so  much  from  drought,  and  wet  land  is  ready  to  work  on 
earlier  in  the  spring;  in  dry  seasons  seeding  is  surer  to  "catch;"  clayey  and  wet, 
heavy  soils  are  better  exposed  to  the  effects  of  the  frost ;  to  avoid  "  cut- worms/* 
sward  land,  designed  for  corn,  should  be  turned  as  late  as  possible  in  the  spring, 
before  planting,  and  the  worms  will  live  in  the  grass  of  tne  inverted  sod  rather 
than  attack  the  young  corn,  and  both  fall  and  spring  ploughing  of  the  same  land 
(except  green  sward)  was  recommended. 

Impromptu  speaking. — It  was  claimed  that  this  faculty  ought  to  bo  cultivated 
because  nearly  all  the  farmers  have  to  speak  necessarily  without  preparation, 
and  they  ought  to  be  able  to  express  their  ideas  as  concisely  and  forcibly  as 
possible;  that  it  is  a  useful  preparation  for  public  duties,  facilitates  business 
transactions,  increases  influence,  &o. 

Farming  tlien  and  now. — Then  the  soil  was  in  its  natural  state,  full  of  plant 
food ;  now  that  food  has  been  withdrawn,  and  means  must  be  taken  for  return- 
ing an  equivalent.  Then  the  wheat  midge,  fruit  blight,  potato  rot,  black  knot, 
and  hop  louse  were  unknown,  and  there  was  no  need  of  the  constant  effort  and 
anxiety  to  find  remedies  now  required.  Then  the  dress  and  diet  was  simple,  and 
almost  entirely  obtained  from  the  farm  products ;  now  the  products  of  the  farm 
are  unequal  to  the  requirements,  and  foreign  countries  must  supply  the  deficit. 

TJie  potato. — It  was  introduced  into  Europe  in  the  sixteenth  century  by  Sir 
Walter  Raleigh,  and  has  proved  one  of  the  greatest  blessings  bestowed  upon 
man.  Before  the  original  elements  were  partially  exhausted  from  the  soil,  400 
bushels  of  sound  potatoes  were  an  average  yield  per  acre ;  now  not  half  that 
amount.  We  must  strive  to  return  to  the  exhausted  soil  an  equivalent  for  the 
original  plant  food. 

What  is  the  best  mode  of  feeding  stock  coming  from  grass  to  winter  quar- 
ters t — The  change  from  grass  to  dry  feed  should  be  gradual  j  roots,  cabbage 
leaves,  and  turnip  tops  should  be  plentifully  interspersed  with  the  dry  feed ; 
especial  care  should  be  used  to  keep  all  stock  warm  and  dry ;  it  is  the  most  diffi- 
cult part  of  the  year  for  properly  caring  for  stock,  and  they  should  come  to  win- 
ter quarters  in  good  flesh,  and  what  hay  is  fed  to  them  should  be  of  the  best 
quality  and  early  cut  Farmers  are  not  apt  to  be  prepared  for  winter  when  it 
comes*,  and  their  stables  are  often  filled  with  pumpkins,  farm  tools,  &c.  Salt 
should  always  bo  accessible  to  all  farm  stock ;  the  earliest  cut  hay  should  be  fed 
first. 

WJio  is  the  best  farmer  t — The  chief  motive  of  one  in  fanning  is  to  benefit 
his  pocket ;  another  constantly  aims  to  improve  his  farm.  One  increases  per- 
sonal property,  and  squanders  it  or  secretes  it,  so  that  the  tax  list  of  the  town 
is  diminished ;  the  other  converts  labor  and  personal  property  into  real  estate, 
and  increases  the  assessment  list  and  the  real  value  of  the  whole  town.  The 
one  is  a  robber — the  other  a  benefactor. 

Farm  implements. — Only  the  best  should  bo  used ;  the  cheapest  are  always 
the  dearest.  Constant  reading  of  agricultural  books  and  periodicals,  and  fre- 
quent interchange  of  thought  between  neighbors  are  necessary,  in  order  that  all 
may  know  what  is  the  best,  because  of  the  constant  improvements  being  made. 

Wintering  sheep. — They  should  be  kept  in  good  order — not  poor,  nor  too  fat ; 
they  must  bo  kept  dry,  but  not  too  close.  They  should  bo  fed  with  hay  three 
times  each  day,  in  racks  so  constructed  that  they  can  feed  comfortably  without 
wasting  their  food  and  without  quarrelling.  They  should  have  a  little  grain, 
and  some  cleaned  and  finely  cut  roots,  once  each  day.  About  one  bushel  of 
roots,  one  peck  of  grain,  and  100  pounds  of  hay  daily,  with  somo  straw,  will 
answer  for  50  sheep,  of  the  fine  wool  varieties.  All  sheep  should  bo  in  a  thrifty 
condition  when  they  come  to  the  bam  for  the  winter,  and  should  bo  allowed 
some  exercise  daily  and  what  salt  they  desire.  It  was  claimed  that  hoof-rot  is 
incurable,  unless  checked  in  its  early  stages. 

Macliinery  and  farming. — Brute  beasts  were  given  to  man  for  his  convenience 
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and  subsistence,  and  he  ought  always  to  substitute  their  force  for  his  physical  power, 
when  and  so  far  as  practicable.  By  the  aid  of  modern  machinery,  more  than 
one-half  of  the  labor  performed  by  man  power  20  years  ago  can  now  be  done 
by  horses,  so  that  a  farm  requiring  10  hired  men  at  that  time  can  now  be.  man* 
aged  with  five  at  a  greater  profit. 

Does  "  book-farming  pay? — Every  one  who  reads,  studies,  judges,  and  prac- 
tices discreetly,  knows  that  the  good  he  gets  is  more  than  the  cost  he  is  subjected 
to  for  agricultural  books  and  papers — that  it  " pays"  Those  who  think  other- 
wise do  not  read  the  books  and  papers,  and  therefore  know  not  what  they  con- 
demn. 

Influence  of  agriculture. — All  men  seek  for  happiness.  Farming  promotes 
health,  and  health  pleasure.  It  tends  to  mental  and  moral  development,  and  to 
present  and  future  happiness. 

Horse  rakes. — There  were  several  kinds  alluded  to :  the  wire,  6pring-tooth, 
riding  rakes  were  recommended  for  all  stony,  or  rough  and  uneven  land,  not- 
withstanding their  liability  to  scratch  up  dirt,  to  the  injury  of  the  hay ;  but  for 
smooth  land,  free  from  stones  or  other  obstructions,  the  revolving,  wooden  tooth 
sulky  rake  was  preferred. 

Shall  we  sell  our  surplus  feed  or  buy  stock  to  consume  #f— Sufficient  stock 
should  always  be  kept  to  consume  all  the  stock  feed,  nothing  being  sold  from 
the  farm  but  stock  and  stock  products,  if  the  improvement  of  the  farm  is  desired. 
It  is  more  exhausting  to  the  farm  to  sell  off  hay,  grain,  and  roots  than  livestock, 
meat,  dairy  products,  or  wool.  It  is  true  the  stock  feed  might  be  sold  off,  and 
its  equivalent  in  fertilizers  bought  and  applied  to  the  soil ;  but  observation  proves 
that  it  is  not  often  done.  The  avails  of  the  farm,  once  in  the  pocket,  generally 
are  not  returned  to  the  soil. 

Winter  keeping  qf  stock  and  feeding  cam-cote.— Much  of  the  food  which  ani- 
mals consume  in  winter  is  for  fuel,  or  to  keep  them  warm,  and  no  animal  can 
thrive  if  not  warm.  Warm  stables  save  much  food,  and  the  few  boferds  and 
nails  required  to  make  them  warm  cost  much  less  than  the  extra  amount  of  food 
required  for  the  same  purpose.  Gobs,  without  any  corn  on  them,  axe  of  less  value 
as  food  than  very  poor  straw,  and  are  not  worth  grinding. 

Breeding  farm  stock. — If  the  science  is  understood  any  stock  can  be  bred  to 
ord\er.  Gradp  stock  cannot  be  duplicated  with  any  certainty,  but  pure  bred  can, 
and  none  other  should  be  raised. 

What  kinds  qf  stock  shall  we  keep  t — There  waa  no  dissent  from  the  opinion 
that  the  best,  of  whatever  breeds  or  kinds,  were  the  most  profitable.  Whether 
horses,  cattle  for  market,  dairy  cows,  sheep,  or  hogs  should  be  the  chief  stock, 
depends  much  upon  the  location  and  condition  of  the  farm,  the  number,  age, 
strength,  and  taste  of  the  family,  and  nearness  and  character  of  the  market. 
Now  England  farmers  can  better  compete,  in  the  Boston  and  New  York  markets, 
in  dairy  products  *than  in  wool  growing ;  in  pure  bred  and  high-priced  stock  of 
any  kind  than  in  ordinary  grades.  A  farmer,  having  a  strong,  healthy  wife,  and 
several  faithful  boys,  can  better  "run  a  dairy  "  than  one  with  a  feeble  wife 
and  no  children,  for  he  would  have  to  hire  the  milking,  churning,  &c.,  done. 
What  is  known  here  as  the  "Morrill  breed "  of  horses  is  believed  to  combine  the 
three  most  important  characteristics,  size,  bottom,  and  speed,  in  the  most  equal 
proportions,  and  to  a  greater  extent  than  any  other  breed,  although  they  can 
hardly  yet  be  called  "thorough  bred."  The  "Vermont  Merino"  is  the*  best 
breed  of  sheep ;  "  Chester  County  Whites,"  the  best  hogs.  For  the  "mixed  hus- 
bandry "  of  New  England,  (the  small  farms  having  both  high  land  and  meadow,) 
the  Devons  are  best  for  oxen  and  beef;  for  butter,  milk,  or  cheese  dairies  the 
"  Ayrshires  "  are  undoubtedly  the  best.  The  "Durhams"  are  the  best  of  those 
sections  where  beef  is  the  object,  and  where  the  land  is  level  and  the,  soil 
rich,  and  naturally  producing  the  "  Kentucky  blue  grass." 

Barn  buildings. — There  is  no  economy  in  patching  up  or  piecing  out  old  dilap- 
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idated  bams.  It  is  much  bettor  to  "pull  down  and  build  greater."  It  is  gen- 
erally tBe  best  economy  to  have  all  tne  farm  store-room  and  stables  under  the 
same  roof — the  barn  having  a  basement  for  manure,  &c. — rather  than  to  build 
sheds  for  the  purpose.  The  stables  for  stock  of  all  kinds  should  be  proportioned 
to  the  size  and  number  of  the  animals  to  be  kept  therein,  and  as  small  as  con- 
sistent with  the  greatest  convenience,  so  that,  being  tight  boarded,  the  animal 
heat  will  keep  the  temperature  above  freezing  in  the  coldest  night.  That  part 
in  front  of  the  stock  should  be  hung  upon  hinges,  so  as  to  bo  let  down  for  feed- 
ing or  additional  ventilation,  and  the  several  windows  should  be  so  constructed 
as  to  afford  light  and  ventilation  to  any  desired  extent,  both  being  important,  as 
well  as  proper  temperature  and  suitable  food. 

Fences, — There  is  an  average  of  six  rods  per  acre,  or,  in  all,  171,576  rods  of 
fence  in  Randolph,  costing  at  least  75  cents  per  rod;  probably  one  half  is  for 
convenience  in  "fall  feeding"  mowing  lands,  which  is  poor  economy.     The  first ' 
growth  of  cherry  or  butternut  is  the  best  wood  in  this  region  for  posts,  and 
August  and  September  the  best  time  to  cut  them. 

What  kinds  of  stock  improve  farms  most? — On  this  question  there  was 
nearly  an  equal  division  of  opinion  expressed.  Some  contended  that  dairy  cows, 
running  in  tho  pasture  through  the  day,  during  summer,  and  stabled  at  night, 
with  plenty  of  absorbents  for  their  liquid  excrement,  and  a  sufficient  number  of 
calves  or  hogs  kept  well  bedded,  to  consume  refuse  milk,  would  furnish  more 
value  of  manure  than  any  other  stock.  Others  claimed  that  horses  and  sheep 
weuld  furnish  more  manure  during  summer  and  winter.  All  agreed  that  sheep, 
by  scattering  their  excrements  more  evenly,  and  habitually  lying  at  nights  on 
the  highest  and  poorest  parts,  benefited  pastures  more  than  other  stock.  Cows, 
pastured  only  during  the  day,  remove  tho  strength  of  tho  pasture  to  the  tillage  land. 

The  comfort  of  farm  stock. — Any  and  everything  that  detracts  from  or  prevents 
the  comfort  of  stock  hinders  their  thrift,  whether  it  be  hunger,  thirst,  cold,  heat, 
light,  darkness,  wet,  impure  air,  hard  bedding,  filth,  vermin,  stinging  insects, 
frightful  noises,  loss  of  young  or  of  old  companions,  wind  or  disease ;  and  what- 
ever hinders  their  thrift  is  a  pecuniary  loss  to  their  owners.  Human  sympathy 
added  to  animal  comfort  amounts  to  dollars  and  cents ! 

Latent  powers  of  man  and  the  soil. — A  kind  Providence  has  given  man  moral, 
mental,  and  physical  powers,  according  to  the  circumstances  of  }iis  existence, 
and  placed  him  upon  the  earth,  containing  productive  resources  sufficient  to 
maintain  that  existence.  Within  both  are  dormant  energies  requiring  develop- 
ment and  invigoration,  for  which  man  alone  is  responsible.  In  doing  this  work 
rightly  he  finds  a  pleasant  home  and  a  happy  life ;  in  neglecting  it,  he  only  eats 
bread  in  the  sweat  of  his  brow. 

The  hay  crop. — As  the  value  of  this  crop  is  about  one-seventh  greater  than  the 
grain  crop  in  Vermont,  and  as  we  have  to  feed  our  stock  from  six  to  seven  months 
each  year,  it  is  very  important  that  the  best  methods  of  producing  and  securing 
it  be  understood.  The  land  should  be  in  good  condition  where  seeded  down. 
It  is  useless  trying  to  raise  a  good  crop  of  grass  on  land  exhausted  by  previous 
crops.  Land  too  wet  for  tillage  should  be  often  top-dressed,  if  not  annually 
overflowod.  The  best  barns  and  blooded  stock  are  without  profit,  if  the  right 
kind  and  quantity  of  hay  is  not  put  into  them  at  the  right  time.  There  is  much 
loss  by  letting  grass  get  too  mature  before  cutting.  Timothy  should  be  cut 
when  first  heading  out  j  clover,  when  in  its  first  blossoms.  Grass  is  now  cut  in 
this  vicinity  from  one  to  three  weeks  earlier  than  six  years  ago ;  and  it  is  found 
that,  although  k  costs  a  little  more  to  cure  it,  there  is  much  gain  in  the  value  of 
the  hay,  and  the  soil  is  exhausted  less.  The  soil  should  be  in  such  condition  as 
to  bear  two  crops  annually,  each  yielding  two  tons  of  hay  per  acre.  Land  too 
mois\  for  tillage,  and  needing  manure,  may  often  be  smoothly  turned  over  after 
the  hay  is  taken  off,  well  manured  and  re-seeded,  to  much  better  advantage  than 
by  simply  top-dressing.    On  all  small  farms,  whero  the  hay  is  raked  and  drawn 
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by  one  horse,  and  the  land  is  suitable,  the  grass  should  be  mowed  with  a  one-  * 
horse  mower,  and  the  Pony  Clipper  was  recommended  as  the  best  for  the  pur- 
pose. The  Ames  Plow  Company's  hay  tedder,  from  observation  of  its  working 
at  public  exhibitions,  was  recommended,  but  has  not  been  piactically  proved  here. 
Several  kinds  of  horse-forks  have  been  used,  and  are  recommended  for  large 
farms. 

liaising  calves. — They  should  be  taken  from  their  dams  immediately,  not  being 
allowed  to  suck  at  all,  or  more  than  once,  and  fed  with  new  milk  ten  to  fourteen 
days,  twice  each  day.  For  the  next  week  they  should  have  wanned  milk, 
skimmed  at  12  hours  old.  Gradually  thereafter  they  should  be  fed  with  older 
and  blue  milk,  till,  at  four  weeks  old,  they  will  take  any  kind  of  refuse  milk 
cold,  with  crusts  of  bread  or  porridge  in  small  quantities.  From  the  time  they 
are  a  week  old  a  little  of  the  best  early  cut  hay  should  be  given  them  three 
times  a  day.  At  three  months  old  they  may  be  weaned  and  turned  to  pasture, 
though  it  is  well  to  continue  the  broken  bread,  porridge,  or  a  little  dry  meal  or 
oats. 

Making  farmers' liomes  attractive. — There  is  a  strong  contrast  between  slack  anl 
slovenly  farmers  and  those  who  are  thrifty  and  tidy ;  and  no  farmer  is  excusable 
for  the  utter  disregard  of  taste  and  neatness  so  often  manifested.  It  is  bad  in  all 
its  consequences,  especially  in  the  deprivation  of  the  good  and  elevating  society 
thereby  lost;  the  dissatisfaction  the  children  soon  feel  with  home,  as  they 
approach  years  of  maturity,  and  the  consequent  loss  of  self-respect  by  all  the 
members  of  the  family.  Fanners'  homes  should  be  made  as  attractive  and  pleas- 
ant as  may  be,  and  much  can  be  done  to  this  end  with  very  little  expenditure  of 
money. 

The  best  metJiod  qf  keeping  cows. — Under  all  circumstances  they  should  be  treated 
with  kindness,  gentleness  and  firmness.  In  winter  early  cut  hay  or  cotn  stalks,  as 
much  as  they  will  eat  clean,  should  be  given  them  three  times  each  day ;  also,  four 
to  eight  quarts  of  cleaned  and  well  cut  vegetables,  and  two  to  four  quarts  of  oat- 
meal. They  should  be  kept  in  clean,  warm,  well  ventilated  and  lighted  stables, 
always  have  a  dry  and  soft  bed,  and  be  fed,  watered,  carded,  and  milked  at  reg- 
ular intervals.  They  should  "  go  dry  "  from  two  to  six  weeks,  and  be  fed  lighter  a 
few  days  before  and  after  calving,  to  guard  against  inflammatory  attacks. 

Farmers  should  be  mechanics. — On  every  farm  there  should  be  a  shop-room, 
with  work-benches  and  a  kit  of  tools,  comprising  all  such  as  may  be  required  for 
any  ordinary  repairs  of  buildings  or  wooden  farm  implements,  and  every  farmer 
should  have  skill  to  use  them.  Having  them,  many  repairs  and  necessary  jobs 
can  be  done,  in  less  time  than  would  be  required  to  carry  the  job  to  a  regular 
mechanic,  and  often  in  a  better  manner ;  while  no  more  time  will  be  lost,  and 
some  money  will  be  saved.  With  a  soldering  copper,  rosin,  and  solder,  with  a 
few  minutes'  practice,  much  inconvenience  arm  expense  can  be  saved  by  repair- 
ing tin-ware,  water-pipes,  &c,  in  odd  moments  and  on  rainy  days. 

Soiling  cows. — Stabling  cows  in  summer  and  feeding  with  green  food  has  not 
been  practiced  to  any  considerable  extent  in  this  vicinity ;  and  so  long  as  good 
pasture  land«can  be  bought  at  $50  an  acre,  within  one  mile  of  our  houses,  it  is 
uncertain  that  soiling  would  bo  profitable.  With  tillage  land  at  $100  per  acre, 
and  boys  (sons)  old  enough  to  drive  cows  to  pasture,  but  not  able  to  cut  green 
feed  for  them,  it  is  thought  the  better  policy  to  pasture  cows ;  but  for  those  who 
pasture  $100  land,  near  their  bams,  soiling  will  pay,  even  if  all  the  labor  is  hired. 

Pumps. — Next  to  a  good  running  stream  is  a  good  well,  with  good,  never- 
failing  water  in  it,  and  a  force  pump,  with  which  water  can  bo  thrown  to  any 
part  of  the  farm  buildings — one  that  is  always  in  good  working  order,  and  can 
be  worked  by  a  child.  Of  the  many  kinds  invented,  not  one  has  proved  to  be 
the  pump  thus  described  for  farmers'  use. 

Objects  and  construction  of  bams. — The  objects  of  barns  are  for  storing  farm 
16 
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products,  sheltering  farm  stock,  and  saving  manure.  If  hay  and  grain  were 
always  well  cured  before  being  housed,  they  would  be  preserved  the  more  per- 
fectly, the  tighter  the  barns  were  made  j  but  as  they  are  very  liable  to  be  housed 
before  they  are  sufficiently  cured,  and  when  they  have  sufficient  moisture  in  them 
to  cause  heating  or  fermentation,  it  is  better  that  the  barn  should  be  loose  boarded, 
that  there  may" bo  a  freer  circulation  and  a  stronger  current  of  air.  It  has  been 
often  noticed  that  in  such  a  barn  hay  may  come  out  perfectly  sweet  and  bright 
from  the  outsides  of  the  mow,  when  the  central  part  may  be  much  damaged  by 
fermentation ;  and  if  the  same  hay  had  been  put  into  a  tight-boarded  barn  it  is 
probable  that  all  would  have  been  equally  damaged. 

Stables  should  be  made  tight  and  warm,  and  be  ventilated  by  openings  to  the 
external  air,  and  not  into  the  storage  part  of  the  barn,  to  prevent  noxious  vapors 
from  the  stables  being  absorbed  by  the  hayr  &o.  The  basement,  where  manure 
is  stored,  should  have  a  tight  floor  over  it  for  the  same  reason.  Where  it  is 
practicable,  it  is  best  to  have  the  drive-way  for  drawing  in  hay,  grain  and 
corn  fodder  enter  the  gable  end,  for  convenience  in  unloading,  and  saving  time 
and  help  in  the  most  hurrying  season,  as  one  man  only  is  necessary  to  go  to  the 
barn  with  the  loads.  It  was  claimed  that  a  man  had  better  hire  money  at  six  per 
cent,  and  pay  five  hundred  dollars  for  this  convenience  of  unloading  than  not  to 
have  it. 

Stock  raising. — This  branch  of  farming  has  not  received  sufficient  attention 
in  this  vicinity.  The  kinds  and  breeds  of  stock,  and  manner  of  keeping,  decide 
the  question  of  profit  or  loss.  We  should  breed  only  from  the  best  parents,  as 
to  constitution,  soundness,  symmetry,  and  all  the  qualities  desired  in  their  offspring 
Any  breed  can  be  modelled  and  improved  by  proper  crossing  and  keeping 
Altnough  there  have  been  over  one  hundred  importations  of  blooded  cattle  into 
thiB  town  Within  the  last  forty  years,  there  has  not  been  that  manifest  improve- 
ment there  would  have  been,  had  a  greater  proportion  of  females  been  brought 
with  the  males  of  the  same  blood.  Tnorough-bred  stock  can  be  duplicated  with 
certainty,  but  grades  can  not. 

The  corn  crop. — The  land  should  be  green  sward,  turned  late  in  the  spring 
after  the  grass  is  well  up,  and  just  before  the  time  for  planting.  After  the  fur- 
rows have  been  rolled  down,  a  good  coating  of  fine  stable  manure  should  be  well 
harrowed  in  with  a  cultivator  harrow.  After  furrows  have  been  made,  three  and 
a  half  feet  apart,  a  shovel-full  of  decomposed  manure  should  be  put  in  them,  at 
intervals  of  three  feet,  and  corn  planted  thereon,  being  covered  with  fine  soil 
about  two  inches  deep.  The  ground  should  be  stirred  with  a  cultivator  or  hoe 
once  a  week  until  the  corn  begins  to  tassel.  On  low,  wet  or  heavy  land,  the 
manure  should  be  spread  upon  the  grass,  and  with  a  double  mould-board  plough 
two  furrowB  should  be  turned  together,  leaving  the  manure  between  them.  After 
being  relied  and  harrowed  in  the  direction  of  the  rows,  the  corn  is  planted  on 
the  rows  without  manure  in  the  hill. 

Water. — Analysis  teaches  ub  that  the  largest  proportion  of  all  the  food  of 
animals  is  water — turnips  containing  93  per  cent,  of  water,  and  most  other  kinds 
of  food  over  50  per  cent.  Besides  what  is  contained  in  the  foo<£  all  animals 
want  a  large  amount  of  pure  water  daily  to  quench  thirst,  and  it  snould  always 
be  easily  accessible.  No  stock,  especially  much  cows,  should  ever  be  compelled 
to  drink  stagnant  water,  or  such  as  has  been  rendered  impure  by  their  standing 
in  it,  or  from  any  other  cause,  as  it  tends  directly  to  disease. 

How  can  farmers?  boys  be  made  to  love  farming? — By  cultivating  fruit  to 
such  an  extent  that  they  shall  love  the  farm  that  produces  it.  Their  home 
must  be  made  pleasant,  tasty,  and  symmetrical  in  its  external  appearance, 
beautiful  in  its  surroundings  and  in  its  internal  construction,  and  ^orderly  in  its 
management.  Peace,  harmony  and  quietness  must  exist  between  the  parents 
and  throughout  the  household.  A  firm,  decided  and  mild  government  must  con- 
trol all  the  children!  boys  and  girls,  alike.    The  children  must  all  be  early  led 
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to  feel  a  degree  of  interest  and  responsibility  in  the  success,  prosperity  and  respecta- 
bility of  the  family  as  a  whole,  and  of  each  individual  member  of  it.  Give  the 
children  as  thorough  an  elementary  education  as  practicable,  and  always  furnish 
them  with  a  good  variety  of  agricultural  books  and  periodicals.  Keep  from 
them  all  sentimental  romances  and  criminal  biographies.  Show  them  that  you 
are  yourself  interested  in  farming,  and  do  not  go  to  your  work  grudgingly. 
Encourage  them  to  experiment  in  farming. 

Ventilation. — It  is  nature's  physician,  and  just  as  necessary  for  brutes  as  for 
human  beings.  Respiration  in  pure  air  is  an  efficacious  way  to  relieve  the  sys- 
tem of  impurities  contained  in  the  blood.  If  stables  could  be  made  warm  only 
at  the  expense  of  proper  ventilation,  they  had  better  bo  cold.  Warm  air  is  not 
necessarily  impure,  and  as  animal  heat  comes  more  from  the  body  than  the  breath, 
stables  may  be  both  warm  and  well  ventilated. 

Fruit — As  those  of  this  generation  are  eating  fruit  from  the  trees  our  fathers 

Slanted,  so  we  ought  to  keep  on  planting  trees  for  the  next  generation.  Even 
■  but  one  tree  in  ten  lives  and  bears  wefi,  that  one  is  worth  more  than  the  cost 
of  the  whole;  but  with  proper  care  and  discretion  in  selecting  and  setting  the 
trees,  and  in  preparing  and  cultivating  the  soil,  nine  out  of  ten  may  live  and 
be  productive.  Mo6t  pruning  should  oe  done  when  the  sprouts  are  so  young 
and  tender  that  they  can  be  cut  off  with  the  finger  nails.  It  is  beneficial  to 
mature  orchards  to  allow  hogs  to  run  in  them  and  cat  the  wind-falls  and  wormy 
apples.  The  gooseberry  is  the  cheapest  and  most  prolific  berry  raised  here,  but 
the  cultivation  of  blackberries,  raspberries,  and  strawberries  is  profitable  and 
Btronffly  recommended. 

Political  education  qf  farmers. — Although  farmers  as  a  class  comprise  a 
larger  number  than  any  other,  .yet  whenever  they  have  any  publio  matter  of 
especial  interest  to  themselves,  they  are  almost  always  obliged  to  go  to  one  of 
another  class  or  profession,  in  order  to  get  their  matter  before  the  legislature  or 
Congress.  Men  from  another  class  or  calling,  who,  of  course,  cannot  fully  know 
or  appreciate  the  necessity  of  different  legislation  in  regard  to  this  or  that  forming 
interest,  are  the  only  resort,  and  poor  help  they  often  prove.  Instead  of  this, 
farmers  should  be  so  educated  and  trained  as  to  be  qualified  to  do  such  work  for 
themselves.  Their  occupation  should  take  its  proper  position  as  a  profession, 
and  exert  its  proportionate  influence,  civilly  and  politically,  as  it  heretofore  has 
physically. 

Insect  injuries  to  fruit  trees,  and  their  remedies. — Insects  rarely  attack  the 
most  healthy  and  vigorous  trees  j  hence  the  importance  of  effort  to  keep  fruit 
trees  in  the  most  thriving  state.  The  black  louse,  imbedded  in  the  bark,  lays 
her  eggs,  and  covers  them  till  hatched,  then  removes  to  another  place  and  repeats 
the  process.  The  grain  lice  are  attended  by  ants  which  seem  to  milk  them, 
living  upon  a  sweet  substance  exuding  from  them.  They  are  often  killed  by 
another  insect  which  breeds  within  them,  and  is  their  constant  enemy  and  our 
friend  and  helper.  Many  other  kinds  were  mentioned,  and  constant  study  of 
their  nature  and  habits  urged,  as  necessary  to  their  extermination. 

Sources  and  application  qf  manures. — It  is  hardly  possible  to  over  estimate 
the  importance  of  this  subject.  The  amount  and  quality  of  our  crops  are  just  in 
proportion  to  the  size  and  quality  of  our  manure  heaps,  which  are  the  food  our 
crops  live  on.  Great  loss  has  heretofore  accrued  by  not  having  proper  facilities, 
or  using  proper  care  to  save  the  liquid  manure,  which,  if  properly  applied,  is  of 
equal  value  with  the  solid  excrement  from  all  our  stock.  The  solid  has  but 
about  one  per  cent,  of  mineral  matter,  while  the  liquid  has  four  per  cent.  Res- 
ervoirs for  saving  the  urine  were  strongly  recommended  on  account  of  the  diffi- 
culty of  saving  it  all  by  the  simple  use  of  absorbents.  Covering  manure  with 
the  harrow  or  cultivator,  from  two  to  four  inches  deep,  is  generally  practiced 
now,  rather  than  plowing  it  under  to  a  greater  depth. 

For  all  crops  for  which  an  early  start  and  rapid  growth  in  the  first  part  of  the 
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season  is  desired,  thoroughly  decomposed  barn  manure  is  the  best;  otherwise 
raw  manure  may  be  used,  and  some  loss  avoided  that  usually  occurs  during 
decomposition  where  it  is  not  mixed  with  the  soil.  Although  some  commercial 
manures  may  be  used  to  advantage  under  some  circumstances,  especially  for 
turnips  and  other  root  crops,  they  cannot  be  relied  upon  for  ordinary  purposes 
instead  of  common  barn  manure. 

Farmers  should  secure  all  the  wood  ashes  they  can  to  apply  as  a  top  dressing 
to  meadows  or  grain  fields,  but  they  should  not  be  mixed  with  any  raw  or  unfer- 
mented  animal  excrements.  More  effort  should  be  made  to  save  all  refuse  matter 
about  the  form  or  buildings,  which  may  be  converted  into  manure  by  compost- 
ing or  otherwise.  A  proper  application  of  cold  water  to  manure  heaps  will  pre- 
vent their  "  burning  "  but  not  their  decomposition. 

Lice. — The  common  impression  that  leanness  in  flesh  is  the  cause  of  lice  upon 
farm  stock  is  erroneous.  Several  instances  were  given  where  the  most  hardy, 
healthy  and  fleshy  animal  on  the  premises  was  first  afflicted  with  lice.  Lice  are 
the  cause  rather  than  the  effect  of  a  poor  condition,  and  they  are  not  transmitted 
in  or  by  the  blood  or  secretions  of  the  svstem,  as  is  said  to  be  the  case  with  the 
animalculae  of  the  itch.  They  may  be  destroyed  with  a  little  care  and  attention, 
by  the  application  of  melted  tallow  and  kerosene  oil,  mixed  till  soft  enough  to 
rub  in  easily  at  temperate  heat.  It  should  be  applied  once  in  three  d^ys  to  all 
parts  of  the  animal  where  the  lice  can  be  found,  and  bo  continued  so  long  as  any 
remain.  Ordinarily  two  applications  are  sufficient,  as  the  lice  are  killed  as  floor, 
as  they  touch  it. 

What  is  plant  food? — All  that  plants  consume  in  their  growth  is  plant  food; 
but  then  there  are  other  things  which  cause  them  to  grow.  There  may  be  suffi- 
cient nutriment  within  reach  of  the  rootlets,  but  it  may  be  in  such  a  state  or  con- 
dition that  it  cannot  be  appropriated,  just  as  a  bushel  of  corn  might  stand  within 
reach  of  a  starving  man  having  no  teeth  and  he  be  not  benefited  by  it.  A  pro- 
per proportion  of  acids,  alkalies,  &c.,  must  be  in  the  soil  to  modify  and  render 
palatable  the  mineral  aud  vegetable  matter  Providence  put  there  for  the  nourish- 
ment of  plants.  To  this  end  the  soil  must,  in  a  6ense,  brcatlie.  It  must  be  kept 
light  and  porous,  that  the  atmosphere  may  thoroughly  permeate  it,  and  produce 
the  chemical  changes  necessary  for  the  best  subsistence  of  the  plants,  and  to  facili- 
tate the  absorption  of  the  falling  rains  for  a  similar  purpose. 

Account  with  a  half  acre  of  corn. 

Dr.— To  planting  half  day. .  .*. $0  75 

"  two  days'  hoeing 3  00 

"12  small  one-horse  loads  manure 5  00 

*'  harvesting  and  husking - - 5  50 

14  25 

Cr.— By  75  bushels  of  ears $52  50 

"    1,500  pounds  of  stalks 8  00 

"    3  loads  pumpkins. : 3  00 

63  50 

Account  with  two  acres  qftclicat. 

Dr. — To  plowing  and  harrowing,  and  sowing $8  50 

"    half  the  value  of  28  loads  manure . , 14  00 

u    4  bushels  seed,  $12 ;  interest,  $G 18  00 

"    threshing  and  harvesting 11  00 

51  50 
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Or.— Bv  35  bushels  wheat $96  25 

<:  straw 12  00 


108  25 


Product  qf  3  J  acres  of  corn,  potatoes,  dr. 

275  bushels  of  ears $205  50 

4  tons  of  stalks 60  00 

30  bushels  of  potatoes 22  50 

12  loach  of  pumpkins G  00 

t  294  00 


It  cost  20 J  days'  labor,  bat  account  of  the  other  expenses  was  not  kept. 

Best  management  qfcoivs  before  and  after  calving. — The  whole  subject  may  be 
brieily  comprehended  in  the  single  word  comfort  Whatever  management  or 
circumstances  tend  to  afford  the  greatest  net  amount  of  comfort  is  best  for  them. 
They  should  have  that  amount  and  quality  of  food  which  they  relish  sufficiently 
to  lead  them  to  oat  their  reasonable  fill  of  it ;  and  it  should  possess  such  nutritive 
qualities  that  just  that  amount  will  keep  them  in  a  thriving  condition.  Their 
food  should  not  be  so  concentrated  as  to  fail  to  give  them  the  proper  stimulus  of 
distention,  nor  the  reverse ;  so  that  in  taking  snflicicnt  nourishment  they  must 
take  an  uncomfortable  bulk  of  it.  Ordinarily  there  is  no  better  food  for  them 
than  good,  early  cut  hay ;  i.  e.,  well  cured  grass.  The  custom  of  beginning  to 
mess  cows  a  week  before  calving  tends  to  an  increased  amount  of  blood  in  tho 
system,  which  at  that  time  is  not  desirable,  as  it  favors  inflammatory  attacks.  It 
is  safer  to  diminish  this  tendency  for  a  few  days,  before  and  after  parturition, 
by  rather  lighter  feeding.  It  is  an  erroneous  idea  that  calves  should  run  with 
their  dams  a  few  weeks  in  order  to  "  bunt  down  the  caked  bag."  No  violence 
should  ever  bo  suffered,  and  gentle  nibbing  and  bathing  with  warm  water  is  the 
most  agreeable  to  the  cow,  and  useful  to  remove  inflammation.  If  the  placenta 
is  not  discharged  within  si::  hours  bathe  tho  small  of  her  back  and  groins  with 
warm  water  until  it  is  dropped,  or  so  long  as  there  is  unusual  heat  at  those  parts, 
avoiding  violence  and  all  powerful  medicines  for  that  purpose. 

Household  conveniences. — Farmers  are  too  apt  to  forget  tho  inconveniences 
their  wives  are  subjected  to  in  the  discharge  of  their  duties  indoors.  They 
remodel  and  repair  their  barns,  stables  and  farm  implements  as  often  as  their 
own  convenience  and  profit  indicate,  and  buy  new  implements  in  the  same  way. 
They  see  the  importance  of  it  as  they  engage  in  their  daily  avocations.  Are  they 
as  anxious  that  their  wives  should  b,e  equally  accommodated  in  their  sphere? 
Are  not  the  labors  of  the  latter  often  increased  100  per  cent,  for  the  want  of  a 
better  cook  stove,  more  tin  pans,  a  better  pump,  easier  access  to  tho  cellar,  a  more 
suitable  milk  room,  more  paint  on  the  kitchen  floor,  new  paper  on  the  walls, 
scrapers  and  mats  at  the  doors,  a  new  broom,  an  occasional  ride  in  tho  open  air, 
suitable  domestic  help,  &c.  ?  Farmers  and  their  wives  being  one  flesh  ought 
always  to  remember  and  feel  that  their  interests  are  one  and  the  same — that  they 
are  equally  responsible  for  the  prosperity,  success  and  respectability  of  tho  family, 
according  to  their  relative  circumstances  and  capacity. 

Ayrshire  cattle, — This  popular  breed  has  existed  as  a  distinct  family  in  Scot- 
land for  nearly  100  years,  having  been  bred  chiefly  for  dairy  purposes.  They 
are  a  hardy  race,  symmetrical  in  form;  speckled  or  striped  with  white,, red, 
brown,  and  black  colors ;  of  good  medium  size  ;  energetic,  kind  and  docile  in 
disposition,  easily  fattened,  Ion?  lived,  and  especially  remarkable  for  milking 
qualities.    It  is  claimed  that  there  is  no  breed  that  will  yield  so  much  milk, 
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butter  or  beef,  from  the  same  amount  and  expense  of  food,  as  the  Ayrshire — 
especially  in  hilly  or  swampy  sections  of  the  country.  , 

Lesson  to  farmer?  boys  present. — It  is  well  that  you  have  an  interest  to  attend 
these  meetings.  You  should  be  impressed  with  the  importance  of  a  good  educa- 
tion, and  an  agricultural  education,  now  while  you  are  young.  "Knowledge  is 
power,"  as  surely  now  as  ever.  Useful  knowledge  is  power  for  good ;  knowledge 
of  evil  may  be  power  to  your  hurt  Strive  to  treasure  up  tho  knowledge  acquired 
at  these  meetings.  It  will  do  you  good  in  whatever  business  you  conclude  to 
follow.  Let  honesty  bo  your  guiding  star.  Bo  prompt  to  fulfil  all  engagements ; 
but  if  circumstances  provent,  make  satisfactory  explanation.  Be  thorough  in  all 
your  business.  Be  sure  that  every  article  that  you  raise,  make,  or  trade  in,  is  as 
good  as  (or  rather  better  than)  represented.  Eventually  li  honesty  is  the  best 
policy,"  if  policy  is  proper  in  regard  to  it. 

Maple  sugar  operations. — There  is  no  branch  of  farming  carried  on  with  so 
little  outlay  for.fixtures.  Farms  in  Vermont  will  not  average  $40  in  investment 
for  all  their  sugar-making  conveniences.  Comparatively  little  improvement  has 
been  made  in  the  maple-sugar  business  for  two  generations.  The  old  troughs 
for  catching  sap  have  been  displaced  by  tin  or  wooden  buckets,  and  the  hemis- 
pherical cast-iron  kettles  by  sheet-iron  pans,  for  boiling,  and  the  stone  arch  or 
straddle-pole  by  a  brick  arch.  Notwithstanding  this  there  is  still  great  room 
for  improvement,  and  the  same  evaporation,  now  requiring  14  hours,  and  the  fourth 
of  a  cord  of  wood,  may  soon  be  done  in  six  hours,  with  half  that  amount  of  fuel. 
Greatly  improved  evaporators  will  soon  appear. 

Muck. — -What  we  in  this  vicinity  understand  by  this  word  is  a  dark-colored 
fibrous  vegetable  turf  or  deposit,  found  in  low  places,  which  have  for  a  long 
period  received  tho  leaves,  broken  twigs,  and  decaying  vegetable  refuse  from 
the  surrounding  hills.  It  is  usually  saturated  with  water  a  large  part  of  the  year, 
and  to  render  it  useful  as  a  fertilizer  it  should  bo  thrown  into  heaps,  and  after 
remaining  thus  through  at  least  one  summer  season  to  dry,  it  is  drawn  to  the 
barn  and  housed,  to  be  used  as  needed  through  the  year  for  bedding,  and  as  an 
absorbent  of  the  liquid  excrements  of  all  farm  stock.  After  it  is  thus  saturated 
it  is  thrown  into  heaps  with  the  solid  excrements  to  ferment,  and  by  working  over 
soon  becomes  an  excellent  compost  for  corn  or  other  uses.  When  mixed  with 
lime  and  ashes  and  allowed  to  ferment,  it  produces  marked  results,  or  mixed  with 
plaster  and  salt  it  seems  to  be  a  useful  fertilizer.  When  applied  to  crops  in  a 
pure  state  it  produces  little,  if  any,  effect 

Horses. — If  or  ordinary  use  on  tne  farm  and  on  tho  road  we  want  horses  of  all 
work,  weighing  from  900  to  1,200  pounds,  for  driving  in  light  buggies  j  950  to 
1,000  pounds  is  largo  enough,  but  few  of  us  (one-horse  formers)  can  afford  to 
keep  a  separate  horse  for  each  kind  of  service  required,  so  that  a  heavier  one  is 
more  useful. 

We  should  turn  our  attention  more  to  raising  horses.  The  "  Morgan  *  stock 
originated  here,  and  for  scores  of  years  our  town  was  noted  for  its  superior  horses, 
but  other  towns  in  the  State  now  wear  the  honors  we  ought  to  enjoy.  Many 
fanners  are  so  situated  that  they  could  raise  a  good  colt  each  year  that  would 
cost  them  but  little,  if  any,  more  than  a  calf  of  the  same  age,  yet  worth  four  times 
as  much. 

For  my  horse  of  all  work  I  keep  an  English  breeding  mare,  which  I  use  at 
least  11  months  out  of  12  each  year,  and  yet  during  the  last  four  years  she  has 
brought  me  four  colts,  averaging  in  value  at  five  months  old  $100  each, 
the  last  one  bringing  me  over  $125  before  he  was  three  months  old;  and,  with 
care  in  the  selection,  I  coupled  her  with  low-priced  horses  at  not  over  $8. 
During  the  time  she  has  "well  paid  her  way"  by  work,  so  that  the  colts  are  net 
profit.  Almost  any  farmer  with  care,  discretion,  and  judgment  can  do  as  well. 
The  price  of  good  horses  is  higher  than  ever,  and  annually  increasing. 

Tho  foregoing  is  a  fair  illustration  of  what  the  Randolph  Farmers'  Lyceum 
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has  been  doing  each  of  the  last  six  years,  while  annually  it  has  increased  in 
interest  and  influence.  No  intelligent  resident  of  this  vicinity  can  question  that 
its  effects  have  been  very  perceptible  and  beneficial,  and  have  not  been  confined 
to  those  only  who  have  attended  the  meetings.  The  good  influences  have  ope- 
rated through  the  whole  neighborhood,  and  to  some  extent  through  the  New 
England  States,  by  means  of  tho  occasional  reports  of  our  meetings  in  the 
weekly  newspapers. 

These  effects  are  perceptible  in  the  increased  spirit  of  inquiry  and  investiga- 
tion existing;  in  the  greater  number  of  agricultural  books  and  periodicals  paid 
for  and  read ;  in  the  better  employment  of  spare  time  in  reading  and  writing, 
rather  than  in  indolence  and  vice;  in  the  increased  willingness  of  farmers'  boys 
to  stay  at  home,  instead  of  hurrying  off  to  the  city  for  other  employment ;  in  the 
greater  readiness  to  make  experiments  in  all  departments  of  agriculture,  believing 
that  all  knowledge,  except  divine  knowledge,  is  the  result  of  experiment ;  in 
the  improved  appearance  of  farms  and  form  buildings ;  in  tho  better  adaptation 
and  construction  of  buildings  to  the  ends  desired ;  in  the  improvement  of  farm 
stock ;  in  the  increased  amount  of  barn  manure  made  and  stock  kept ;  in  the 
increased  fertility  of  the  soil;  in  the  better  quality  *nd  greater  number  of  labor- 
saving  implements ;  in  the  improved  household  conveniences ;  in  the  good  will 
and  kind  feeling  promoted  among  the  members,  and  through  the  community ; 
and  in  the  development  of  the  dormant  energies,  powers  of  thinking,  reading, 
writing,  and  speaking,  not  before  supposed  to  exist.  These,  or  other  like  food 
effects,  have  been  secured  at  the  small  annual  expense  of  less  than  ten  emtf*  lor 
each  member. 

I  know  of  no  reason  why  such  effects  would  not  result  from  a  similar  institu- 
tion in  almost  any  other  locality.  One  or  two  efficient  men,  understanding  and 
appreciating  the  case,  who  would  put  their  best  energies  into  it,  and  always  be 
present  themselves  until  the  organization  shall  have  acquired  that  internal  strength 
which  is  sure  to  result  from  a  practical  knowledge  of  its  benefits,  is  all  that  w 
needed  to  secure  success. 
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By  Thomas  8.  Pleasauts,  Petersburg  Yiroiku. 


That  the  prevailing  system  of  agrioultare  in  every  civilized  country  vests  on 
a  basis  more  or  less  rational,  will  not  be  controverted.  There  is  reason  why 
some  sections  should  be  specially  devoted  to  the  production  of  the  grasses, 
including  the  oereals— in  other  words,  to  farming $  and  others  to  what  is  termed 
planting.  A  controlling  influence  is  abo  exercised  by  the  species  of  labor 
employed  in  the  cultivation  of  the  soil.  The  order  and  exactitude  requisite  in 
conducting  the  operations  of  planting  are  thought  to  be  best  promoted  by  having 
a  sufficient  amount  of  labor  at  tho  absolute  control  of  the  planter.  This  is 
especially  true  in  regard  to  the  management  of  cotton,  sugar,  and  rice ;  and 
partially,  if  not  equally  so,  of  tobacco.  On  the  other  hand  the  successful  pro- 
duction of  grain  and  grass  admits  of  a  change  of  operations  from  year  to  year; 
and,  indeed,  of  a  reduction  or  increase  of  the  number,  temporarily,  during  tho 
progress  of  the  season.  A  few  steady  laborers,  with  such  accession  of  force  at 
busy  times  as  the  occasion  demands,  arc  sufficient,  under  intelligent  superintend- 
ence, for  the  general  work  of  tho  farm.  But  the  conditions  necessary  to  success- 
ful planting  are  of  a  more  stringent  nature.    The  loss  of  a  few  days  at  a  critical 
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season  might  involve  the  failure  of  the  crop,  or  at  least  make  all  the  difference 
in  the  result  between  profit  and  loss.  Hence  the  planter  must  provide  himself 
at  the  beginning  of  the  year  with  the  amount  of  labor  requisite  to  meet  all 
contingencies.  With  this  under  his  control  he  is  able  to  carry  on  his  operations 
with  all  the  precision  of  machinery. 

It  was  under  such  conditions  as  these  that  the  planting  interests  of  the  south 
grew  up  and  flourished,  and  attained  an  almost  unexampled  prosperity  until  a 
very  recent  date.  Those  who  have  not  had  the  opportunity  of  witnessing  the 
manner  in  which  these  industries  were  prosecuted,  can  form  but  a  faint  idea  of 
the  skill,  judgment  and  capital  necessary  to  success.  It  is  owing  to  the 
absence  of  these  conditions  during  the  last  three  years,  more  than  to  any  other 
ca,use,  that  almost  every  attempt  to  continue  the  culture,  on  a  large  scale,  of 
the  leading  staples  of  the  south  has  resulted  in  disastrous  failure.  The  climate 
and  soil  are  the  same ;  the  planter  has  lost  none  of  bis  skill ;  the  former  labor 
of  the  country  still  remains,  and  the  difference  in  expense  between  free  and 
involuntary  labor  is  not  so  important  an  element  as  to  affect  the  general  result, 
but  it  is  tbe  difficulty,  or  rather  the  impossibility,  of  regulating  this  labor  in  the 
most  efficient  manner  which  now  constitutes  the  greatest  impediment  to  profitable 


In  following  this  course  of  remark  it  is  no  part  of  the  intention  of  the  writer 
to  express  any  opinion  on  recent  public  events.  They  have  passed  into  the 
domain  of  history,  and  it  may  require  25  or  60  years  to  pass,  before  an  intelligent 
judgment  can  be  rendered  upon  them.  It  was  deemed  necessary,  however,  to 
m  state  present  facts  and  difficulties  exactly  as  they  exist  for  the  purpose  of  drawing 
the  deductions  to  which  they  inevitably  lead,  namely,  the  absolute  necessity  of 
abandoning,  in  great  part,  the  old  system  of  planting,  and  of  substituting  in  its 
place  such  a  diversity  of  crops  as  will  enable  tno  cultivator  to  derive  from  several 
smaller  sources  an  equal  or  greater  amount  of  revenue  than  was  formerly  derived 
from  the  cultivation  of  a  single  leading  staple,  to  which  everything  was  made 
subservient.  For  though  it  may  take  years  to  convince  the  southern  planter 
that  what  was  formerly  the  Bource  of  so  much  profit  must  still  continue,  under 
favorable  circumstances  of  season  and  prices,  to  afford  him  a  handsome  income, 
he  will  be  convinced  at  last,  and  the  sooner  the  better,  that  the  planting 
business  can  never  flourish  again  in  the  south  under  the  altered  conditions  of  the 
country,  even  if  it  were  desirable  that  it  should,  which,  indeed,  may  be  well 
questioned.  Not  that  the  culture  of  cotton  (for  instance)  or  tobacco  will  be 
entirely  discontinued,  but  the  large  plantation  system  has  come  to  an  end. 
Hereafter  those  staples  will  be  grown,  it  may  be,  by  many  cultivators  in  limited 
amount  to  each  one,  though,  perhaps,  considerable  in  the  aggregate,  and  only  aa 
one  among  a  variety  of  productions  entering  into  general  culture.  Cotton  is 
now  raised  in  many  countries,  and  of  a  quality  approximating  every  year  more 
nearly  to  that  of  the  best  southern  staple,  and  cheaper  also  than  it  can  possibly 
be  grown  here.  In  the  natural  course  of  supply  and  demand  the  price  will 
eventually,  and  probably  at  no  distant  day,  settle  down  at  a  very  moderate  profit 
on  the  cost  of  production ;  while,  therefore,  many  landholders  may  raise  a  few 
bales,  one,  two,  or  three,  where  it  can  be  done  in  an  economical  manner,  and 
within  the  limits  of  moderate  resources,  the  old  plantations  of  a  thousand  bales,  or 
five  hundred,  or  even  a  hundred,  are  to  be  regarded  as  altogether  of  the  past,  never 
to  be  revived ;  nor  is  this  to  be  regretted.  The  effect  was  oligarchical,  making 
the  rich  richer,  and  the  poor  poorer,  while  the  tendency  of  the  age  is  essentially 
democratic.  For  though  the  south  has  contributed  enormously  to  tbe  general 
prosperity  and  wealth  of  the  country  at  large,  the  exports  of  her  principal  staples 
amounting  to  several  hundred  millions  a  year,  it  cannot  be  denied  that  there  was 
too  much  inequality  in  her  social  system  to  be  friendly  to  any  general  agricultu- 
ral improvement.  Steady  progress  in  agriculture  can  only  be  developed  when 
the  great  majority  of  the  owners  of  land  occupy  something  like  the  same  social 
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plane.  It  is  under  such  influences  alone  that  general  intelligence  becomes 
diffused  among  the  people,  and  a  spirit  of  laudable  emulation  in  industrial  pursuits 
is  excited.  In  the  planting  districts,  indeed,  owing  to  the  cheapness  of  land,  almost, 
every  man  may  become  the  possessor  of  some  portion  of  it ;  but,  unless  he  has 
the  means  to  cultivate  it  to  advantage,  he  dwindles  away  in  the  shadow  of  his 
more  prosperous  neighbors  ;  his  family,  perhaps,  sinking  into  poverty  and  igno- 
rance, and  forming,  with  others  of  the  same  class,  a  degraded  caste,  from  which 
not  one  in  twenty  is  ever  able  to  emerge.  Whoever  has  carefully  looked  into 
.  the  state  of  southern  society  can  scarcely  have  failed  to  note  these  facts ;  for, 
while  the  upper  classes  have  been  distinguished  for  cultivation  and  refinement, 
and  have  furnished  more  than  their  ratio  of  men  who  have  occupied  high  places 
of  honor  and  trust  in  the  government,  the  result  has  been  the  intellectual  dwarfing 
of  one-half  the  population. 

At  first  blush  it  may  seem  that,  in  so  far  as  the  prosperity  of  agriculture  is 
concerned,  the  experience  of  Great  Britain,  where  social  irregularity  prevails  to 
a  greater  extent  than  here,  does  not  support  the  positions  herein  assumed.  It  is 
believed,  however,  that  there  is  nothing  really  conflicting  in  the  two  cases  when 
brought  fairly  into  comparison.  With  a  dense  population  and  a  very  limited 
area  of  land,  which  is  all  in  the  hands  of  the  few,  the  English  proprietors  are 
rigorous  in  the  terms  exacted  of  their  tenants,  which  necessity  compels  the  latter 
to  accede  to;  if  ene  should  fail  of  compliance,  others  are  ready  and  willing  to 
take  his  place.  Besides  this,  the  proprietors  themselves,  out  of  their  enormous 
revenues,  are  lavish  in  expenditures  for  improving  and  beautifying  their  estates. 
So  that  there  is  strictly  no  analogy  in  this  regard  between  the  two  cases,  while  ^ 
in  everything  else,  by  the  unequal  distribution  of  property,  the  depressing  effect  * 
on  the  masses  is  the  same.  It  is  the  possession  of  property,  of  being  well-to-do 
in  the  world,  that  makes  all  the  difference  between  refinement  and  intelligence 
on  the  one  hand  and  debasement  on  the  other — in  a  word,  between  civilization 
and  barbarism. 

The  system  of  cultuie  in  the  south  develops  the  evils  of  exclusive  planting 
in  a  striking  manner.  From  the  first  settlement  of  the  country  it  has  been 
exhaustive  instead  of  ameliorating.  With  an  illimitable  extent  of  territory,  it 
was  found  to  be  more  convenient  and  less  expensive  to  open  the  virgin  forest 
and  bring  it  into  cultivation  than  to  improve  the  soil  after  it  had  begun  to  fail. 
If  the  south  had  not*  been  by  nature  one  of  the  most  favored  countries  in  the 
world,  this  course  of  rapid  depletion  would  at  no  distant  day — perhaps-in  another 
hundred  years — have  resulted  in  the  general  impoverishment  of  the  land. 

Let  us  now  contrast  with  this  system  that  other  system  of  agriculture  which  is 
founded  on  a  diversity  of  crops;  and  in  drawing  the  picture  there  is  no  necessity 
to  travel  far  from  home.  Between  the  greater  part  of  Virginia  lying  between 
James  river  and  North  Carolina  on  the  one  hand,  and  those  portions  of  the  State 
designated  as  "the  valley"  and  the  "Piedmont  district" — the  one  situated 
between  the  Blue  Ridge  and  the  Allegheny  mountains,  and  the  other  extending 
along  the  eastern  slope  of  the  Blue  Ridge — on  the  other,  we  find  all  the  ele- 
ments requisite  to  carry  out  our  purpose. 

In  southern  Virginia  the  soil  is  light,  kind,  and  pliable,  perhaps  not  so  rich 
naturally  as  that  of  the  valley,  (being  of  a  later  geological  formation,)  but  easily 
rendered  capable  of  producing  almost  any  crop  that  may  be  committed  to  its 
bosom.  The  counties  nearest  the  Blue  Bidge  have  been  remarkable  for  their 
fertility,  and  it  is  in  them  that  most  of  the  fine  Virginia  tobacco  has  been  grown 
from  almost  time  immemorial,  while  in  the  eastern  section  of  this  division  cotton 
and  corn  have  been  the  prevailing  crops.  This  section  of  the  State  possesses, 
also,  the  great  natural  advantages  of  being  intersected  by  many  navigable 
streams,  furnishing  the  cheapest  transportation  for  produce  from  within  a  few 
miles  of  almost  every  man's  door  to  all  the  great  markets  of  the  nortk  It  might 
be  supposed  that  a  country  thus  blessed  would  be  in  the  enjoyment  of  the  high- 
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est  degree  of  prosperity ;  but  there  are  comparatively  few  evidences  of  sys- 
tematic improvement.  On  the  contrary,  a  much  larger  area  of  land  has  been 
abandoned  to  the  slow  recuperative  processes  of  nature  than  has  been  brought 
under  a  course  of  amelioration.  We  see  large  plantations  too  unwieldy  to 
improve  further  than  lots  devoted  to  special  crops.  No  fields  of  grass,  no  atten^ 
tion  paid  to  stock  or  the  accumulation  of  manures,  but  vast  sums  expended  in 
the  purchase  of  fertilizers,  whose  activity  is  exhausted  in  a  single  season.  Instead 
of  laying  down  meadows,  the  planters  prefer  to  buy  hay  imported  from  the 
north.  The  quantity  of  the  article  sold  in  our  market,  and  sent  oftentimes  hun- 
dreds of  miles  into  the  country,  is  something  marvellous.  The  planter  also  buys 
his  flour,  his  meat,  the  whole  stock  of  clothing  for  his  family,  his  wagons  and 
farming  implements,  even  the  butter  on  his  table,  and  frequently  the  com  for 
his  stock  and  his  bread.  Now,  when  the  long  list  of  articles  is  paid  for?  yfiih 
others  still  that  might  be  enumerated,  the  amount  of  net  profit  remaining  is  sel- 
dom considerable,  and  sometimes  nothing  at  all.  Casting  our  eves  now  over 
the  rural,  or  purely  fanning  districts,  what  a  change  do  we  behold !  Wo  see 
the  surface  cut  up  into  tracts  of  manageable  dimensions,  with  large  bams  and 
commodious  dwellings.  We  see  the  land  under  a  regular  rotation  of  crops : 
fields  of  luxuriant  grain  and  grass ;  meadows  yielding  an  abundant  supply  oi 
hay ;  fat  cattle  and  productive  dairies.  We  see  flocks  of  sheep,  fine  orchards, 
and  evidences  of  thrift  on  every  side.  The  owners,  perhaps,  derive  no  large 
income  from  the  sale  of  any  single  item  3  but,  gathering  something  from  numer- 
ous sources,  the  aggregate  amounts  to  a  handsome  sum,  while,  living  more 
within  their  own  resources,  the  expense  of  cultivation  and  family  maintenance 
'absorb  a  less  proportion  of  the  gross  profits.  Moreover,  should  any  one  crop 
fail,  disaster  cannot  be  expected  to  befall  all ;  but,  under  the  most  unfavorable 
circumstances,  some  one  or  more  will  succeed ;  and  last,  but  not  least,  under 
ordinarily  good  management,  the  farm  will  increase  in  productiveness  ana  value 
from  year  to  year,  while  the  opposite  is  the  case  in  regard  to  the  plantation. 

It  may  be  urged  in  answer  to  this,  that  the  valley  apd  Piedmont  lands  are 
naturally  better  adapted  to  grass  and  grain  than  those  of  tide-water  Virginia. 
This  may  be  conceded.  But  if  the  same  generous  treatment  had  been  applied 
through  a  series  of  years  to  our  lowlands  that  has  been  bestowed  on  the  farm- 
ing districts,  it  map  be  confidently  affirmed  that  the  profits  of  agriculture  therein 
would  have  been  fully  equal  to  any  in  the  most  favored  localities}  and  the 
truth  of  this  assertion  is  susceptible  of  proof  in  numerous  instances.  It  will  be 
admitted  by  all  intelligent  agriculturists  that  lime  forms  the  basis  of  every  sys- 
tem of  durable  improvement.  Here  we  have  it  in  abundance,  in  die  form  of 
rich  and  inexhaustible  deposits  of  shell-marl  underlying  nearly  the  whole  conn- 
try.  In  addition  to  this,  the  facilities  of  navigation  are  suoh  that  nearly  every 
farmer  can  have  what  is  known  as  agricultural  lime  delivered  almost  at  his  door, 
at  a  moderate  cost  Farmers  in  certain  localities  have  largely  availed  them- 
selves of  this  advantage,  as,  for  example,  along  the  margin  of  James  river, 
where  the  soils  once  nearly  exhausted  by  improvident  culture  have  been  so 
much  renovated  in  the  course  of  a  few  years — say  after  two  or  three  rotations 
as  to  yield:  25  or  30  or  even  35  bushels  of  wheat  to  the  acre,  and  this  not  on  a 
few  acres  only,  but  on  fields  of  hun(|reds  of  acres  3  the  land  also  being  put  in 
condition  to  produce  heavy  crops  of  clover  and  grass,  and  all  this  without  the 
aid  of  guano.  It  rnay  be  doubted  whether  the  results  attained  can  be  sur- 
passed in  the  far-famed  Cumberland  and  Genesee  valleys,  or  even  in  the  fertile 
prairies  of  the  west.  What  the  soils  of  tide-water  Virginia  chiefly  need  is  lifl&e, 
either  shell  or  stone,  and  with  this  at  command,  with  a  generous  course  of 
improvement — such  a  course,  for  instance,  as  necessity  compels  wherever  farm 
ing  proper  exclusively  obtains — it  is  capable  of  being  made  one  of  the  most 
desirable  countries  in  the  world.  The  capacity  of  those  soils  for  producing  most 
if  not  all  of  the  fruits  of  the  temperate  zone  has  been  satisfactorily  established, 
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and  now,  under  the  change  which  has  taken  place  in  the  whole  labor  system  of 
the  south,  our  only  resource  is  a  rational  reform  in  the  old  methods  of  cultiva- 
tion. So  far  as  the  interests  of  eastern  Virginia  are  involved,  if  the  abolition  of 
slavery  should  result  in  bringing  about  a  revolution  in  our  system  of  agricul- 
ture, it  will  prove  an  incalculable  blessing,  instead  of  a  calamity,  however  stun- 
ning the  blow  may  have  been  at  the  time  of  emancipation. 

The  climate  of  this  region  is  mild  and  genial.  It  is  equally  exempt  from  the 
long  and  rigorous  winters  of  the  north,  and  from  the  protracted  and  relaxing 
heats  of  the  summers  far  south.  It  is  not  intended  to  assert  that  the  inhabitants 
are  not  liable  to  disease.  Doubtless  they  have  their  share,  which  consists  mostly 
of  autumnal  fevers;  but,  taken  together,  it  is  believed  the  climate  is  quite  as 
salubrious  as  that  of  other  States  on  the  Atlantic  coast  farther  north.  Consump- 
tion is  but  little  known,  and  diseases  of  an  inflammatory  or  typhoid  character  do 
not  prevail  to  any  considerable  extent.  The  average  duration  of  human  life  is 
believed  to  be  quite  as  great  here  as  in  more  elevated  regions.  But  when  the 
country  becomes  more  thiokly  settled,  the  benefits  of  more  thorough  cultivation 
and  drainage  cannot  fail  to  add  to  the  healthfdlness  of  the  climate,  and  to  render 
it  as  delightful  as  that  of  Italy.  It  has  been  ascertained  from  actual  experience 
that  the  free  use  of  lime  or  marl  is  of  great  benefit  in  correcting  malarious  influ- 
ences. 

Regarding,  then,  the  geographical  position  of  lower  Virginia,  with  its  extra- 
ordinary advantages  of  soil  and  climate,  and  its  unrivalled  river  system,  it  would 
seem  that  nature  bad  pointed  out  the  uses  it  was  intended  to  subserve,  in  charac- 
ters so  legible  that  he  who  run^may  read.  Whatever  can  be  grown  elsewhere, 
as  before  observed,  can  be  grown  here,  while  the  various  products  of  the  country, ' 
by  reason  of  the  difference  of  seasons,  can  be  delivered  in  the  northern  markets 
several  weeks  in  advance  of  those  of  a  higher  latitude.  The  superior  quality  of 
Virginia  wheat,  the  flour  from  which  retains  its  sweetness  in  all  climates,  is  well 
known,  and  the  early  deliveries  command  from  ten  to  twenty  cents  more  per 
bushel  than  that  from  the  northwest  at  a  later  period  of  the  year.  Beyond  fruits 
and  vegetables,  but  little  has  yet  been  done  towards  supplying  the  northern  mar* 
kets  with  the  early  products  of,  the  south.  This  business,  indeed,  admits  of 
almost  indefinite  expansion,  for  though  continually  increasing,  the  demand  is 
always  ahead  of  the  supply.  It  has  been  prosecuted  in  the  vicinity  of  Norfolk 
with  extraordinary  success  for  a  number  of  years,  and  to  some  extent  along  the 
margin  of  the  large  water-courses,  where  the  facilities,  both  for  production  and 
transportation,  are  equal  to  those  of  any  other  locality.  The  contiguity  of  exten- 
sive sheets  of  water  is  a  certain  protection  against  the  damaging  effects  of  late 
frosts.  Peaches  and  apples  are  considered  among  the  most  profitable  crops  that 
can  be  grown,  as  they  are  always  in  demand  at  high  prices  on  the  spot,  wherever 
a  skipper  can  navigate  his  craft.  The  early  apples,  from  a  thrifty  and  well 
established  orchard,  have  been  sold  as  high  as  a  thousand  dollars  per  acre.  As 
there  is  no  limit  to  the  demand,  the  farmer  con  scarcely  err  in  devoting  a  part 
of  his  premises  to  the  culture  of  this  fruit,  always  being  particular  to  select  the 
very  earliest  varieties.  In  passing,  it  may  be  well  to  give  a  caution  against  culti- 
vating any  northern  variety  for  domestic  use  in  winter.  Owing  to  the  length  of 
our  Reasons  they  arrive  at  maturity  too  soon  in  the  fall  to  admit  of  being  kept 
for  that  purpose. 

It  may  almost  be  said  that  lower  Virginia  is  the  home  of  the  sweet  potato,  for 
nowhere  does  it  attain  greater  perfection.  It  grows  to  a  large  size,  is  rich  in 
saccharine  matter,  and  commands  good  prices.  It  is  even  economical  to  raise  it 
as  a  food  for  hogs.  The  Irish  potato  also  succeeds  well,  but  this  remark  is 
chiefly  applicable  to  the  early  crop,  whioh  is  usually  shipped  to  the  northern 
markets.  In  regard  to  the  late  crop  neither  in  quality  or  quantity  can  we  com- 
pete with  the  north. 

Within  the  last  two  or  three  years  some  experiments  have  been  made  in  the 
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culture  of  hops,  tlio  results  of  which  axe  regarded  as  highly  favorable.  It  is 
believed  by  those  who  have  acquaintance  with  northern  hop-yards,  that  this  crop 
can  nowhere  bo  grown  with  more  profit  than  in  Virginia.  It  may  be  gathered, 
cured,  and  put  in  the  market  several  weeks  earlier  than  the  northern  crop;  and 
new  hops  always  sell  at  a  higher  price  than  those  of  the  preceding  year,  or  those 
of  the  same  year  at  a  later  period  in  the  season.  A  gentleman  experienced  in 
hop  culture  at  the  north,  but  now  a  resident  of  Petersburg,  gathered  last  year 
upwards  of  1,700  pounds  to  the  acre,  and  shipping  them  early  to  New  York, 
obtained  $1  a  pound  for  his  entire  crop,  while  the  market  price  for  the  previous 
year's  hops  was  60  cents.  Our  forests  and  old  fields  abound  in  cedar,  which  is 
everywhere  preferred  for  u  poling n  to  any  other  material.  Without  estimating 
the  value  of  this  crop  by  tne  results  of  one,  or,  indeed,  several  experiments,  it 
promises  far  better  returns  than  anything  that  can  be  realized  from  cotton  or 
tobacco,  and'  deserves  at  least  the  favorable  consideration  of  those  who  are  tied 
down  by  the  force  of  habit  to  one  or  two  leading  staples. 

The  raising  of  pork,  which,  in  several  of  the  counties  of  lower  Virginia,  has 
long  been  quite  a  profitable  business,  might  be  advantageously  extended  over 
the  entire  district.  The  bacon  of  Southampton  county  has  the  reputation  of 
being  the  best  in  the  State.  It  is  made  from  the  pork  of  our  native  breed  of 
hogs,  which  are  mostly  of  small  size,  not  exceeding  150  pounds  in  weight. 
These  hogs  are  reared  in  rather  a  primitive  manner,  running  at  large  during  the 
summer  and  fall,  and  feeding  on  the  abundant  mast  of  the  forests.  When  the 
season  for  fattening  comes  around  they  are  taken  up  and  put  in  a  pen,  and  corn- 
fed  for  a  few  weeks.  Some  farmers  give  a  more  generous  treatment,  by  provid- 
ing a  field  or  succession  of  fields  of  the  stock,  or  black-eye  pea — there  are 
two  varieties— on  which  to  turn  their  hogs,  as  soon  as  the  peas  begin  to  mature. 
This  is  about  the  first  of  August.  The  fattening  properties  of  this  food  are 
fully  equal  to  corn,  while  the  cost  of  raising  it  is  but  trifling.  At  the  same  time 
it  acts  as  a  valuable  improver  to  the  soil.  What  with  the  straw  or  haulm,  and 
the  droppings  of  the  swine,  the  land  is  left  in  a  fine  condition  for  wheat.  It 
may  also  be  said  of  the  pea,  that  it  has  been  used  as  a  green  crop  for  fattening, 
being  second  only  to  clover  in  its  value  for  that  purpose.  It  is,  furthermore,  a 
profitable  crop  to  raise  for  market,  being  worth  at  thepresent  time  $3  per  bushel, 
and  seldom  less  than  $2.    A  fair  product  is  from  15  to  20  bushels  per  acre. 

Another  crop,  coming  under  the  same  classification  as  the  pea,  and  for  which 
these  soils  are  admirably  adapted,  is  the  navy  bean.  It  is  of  easy  culture,  though 
requiring  a  better  preparation,  and  has  produced  as  much  as  50  bushels  per  acre. 
It  is  now  selling  for  $4  a  bushel — rather  above  the  average  price — but  as  it  is 
always  in  demand,  the  market  is  not  likely  to  be  overstocked. 

The  ground  pea,  or  pea-nut,  is  another  plant  of  easy  culture,  though,  to  raise 
it  in  perfection,  the  land  should  be  dressed  with  either  marl  or  lime,  or  with 
ashes,  otherwise  the  pods  prove  abortive,  or,  in  common  phrase,  are  nothing  but 
"pops."  Under  careful  and  judicious  management  the  yield  is  50  or  60,  and 
from  that  to  80  bushels  per  acre,  worth  from  $1  50  to  $2  50  per  bushel.  The 
market  price  at  this  time  is  $2  25. 

Now  all  these  ought  to  be  made  sources  of  revenue  on  every  farm,  and  if  the 
writer  has  been  guilty  of  no  exaggeration,  they  would  compare  most  favorably 
with  any  profit  that  can  be  derived  from  cotton  or  tobacco,  even  where  these 
staples  command  the  highest  prices.  The  only  advantage  possessed  by  the  lat- 
ter is  that  thev  are  capable  of  being  put  up  in  a  more  compact  form,  and  trans- 
ported to  market  with  less  trouble  and  expense.  But  as  an  offset  to  this  the 
income  derived  from  them  comes  in  only  once  in  12  months,  while  the  same 
mount  of  labor,  divided  among  the  articles  enumerated  would,  it  cannot  be 
doubted,  not  only  be  rewarded  by  much  larger  returns  in  the  aggregate,  but  the 
proceeds  would  be  flowing  in  from  time  to  tune,  affording  the  farmer  the  advan- 
tage of  meeting  the  expense  of  labor  as  it  becomes  due,  without  the  annoyance 
of  falling  into  arrears,  and  being  harassed  by  importunity  for  payment 
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Eastern  Virginia,  it  is  admitted,  is  not  a  grass  country,  and  until  the  present 
system  of  agriculture  is  essentially  modified,  it  can  scarcely  be  expected  that 
much  improvement  will  take  place  in  the  breeds  of  cattle  and  sheep.  Hitherto 
they  have  ranged  much  at  large,  cropping  the  natural  herbage  of  the  fields, 
which  at  some  seasons  is  very  good.  But  the  cattle  are  prone  to  contract  bad 
habits ;  they  never  attain  full  size,  and  it  is  not  in  the  nature  of  things  that 
they  should  show  distended  udders.  If  they  had  the  benefit  of  good  pasturage, 
and  were  more  carefully  attended,  a  very  marked  difference  would  soon  be  visible. 
At  any  rate,  they  must  for  a  long  time  form  our  chief,  if  not  only  reliance,  from 
the  fact  that  all  cattle  from  a  distance  are  extremely  liable  to  be  attacked  by  a 
fatal  disease  known  as  the  "distemper."  That  they  are  susceptible  of  improve- 
ment is  evident  from  the  fact  that  in  the  neighborhood  of  our  cities  they  attain 
to  fine  proportion  and  become  good  milkers.  The  sheep,  also,  are  altogether  of 
the  native  stock,  but  they  are  healthy,  and,  in  fact,  are  not  known  to  be  liable 
to  any  disease.  The  difficulty  regarding  the  introduction  of  foreign  cattle  does 
not  apply  to  sheep,  but  they  have  a  formidable  enemy  in  the  number  of  dogs  in 
almost  every  part  of  the  country. 

Although  the  soils  of  eastern  Virginia  are  not  naturally  so  favorable  to  the 
production  of  the  cultivated  grasses  as  those  of  a  stronger  texture,  they  are 
greatly  improved  in  this  respect  by  the  application  of  lime  or  ashes.  But  we 
have  the  promise  of  a  valuable  accession  to  the  list,  and  a  species  which  will 
grow  freely  on  all  our  soils,  in  the  Japan  clever  (Lcspedeza  striata,)  which  has 
already  extended  over  large  districts  in  the  more  southern  States,  proving  itself 
to  possess  extraordinary  merit,  both  for  fodder  and  grazing.  It  is  not  properly 
grass,  but  belongs  to  the  leguminous  familv,  like  clover,  to  which  it  is  nearly 
allied.  From  all  the  information  which  the  writer  has  been  able  to  obtain, 
both  from  published  accounts  and  private  correspondence,  he  is  led  to  believe 
that  this  plant,  so  lately  brought  into  notice,  is  destined  to  prove  an  inestimable 
blessing.  It  flourishes  even  in  impoverished  soils,  and  may  eomo,  in  the  course 
of  time,  to  take  the  place  of  the  unsightly  brown  sedge,  which  now  disfigures 
so  much  of  our  country.  At  any  rate  it  is  worthy  of  experiment,  and  our  farmers 
should  take  measures  to  procure  at  least  a  small  quantity  of  seeds. 

In  fine,  nothing  is  wanting  to  make  the  whole  of  this  region  almost  like  a 
garden  but  to  divide  it  into  farms  of  moderate  size,  to  be  occupied  by  an  indus- 
trious and  intelligent  population.  At  this  time  not  more,  perhaps,  than  a  tenth 
of  the  surface,  if  so  much,  is  in  actual  cultivation,  and  the  planters  are  so  crippled 
in  their  resources  that  they  would  gladly  sell  off,  at  moderate  prices,  large  por- 
tions of  their  now  unmanageable  properties. 


HISTORY  OF  AMERICAN  INVENTIONS  FOR  CUL 
TIVATION  BT  STEAM. 


By  Professor  J.  Brainerd,  (Examiner  in  the  United  States  Patent  Office.) 


.  We  learn  from  the  "Abridgments  of  the  Specifications  relating  to  Steam  Cul- 
ture "  (in  England)  that  on  the  17th  day  of  January,  in  the  year  of  our  Lord 
1618,  a  patent  was  granted  to  David  Kamsey  and  Thomas  Wildgosse  for  a 
machine  which  the  patentees  quaintly  describe  as — 

Newe,  apte,  or  compendious  formes  or  kinde  of  engines  or  instrumente  and  other  pfitable 
inventions,  wayos  and  moanes  for  the  good  of  our  commonwealth,  as  well  as  to  plough* 
gronnde  without  horso  or  oxeu,  and  to  enrich  and  make  better  and  more  fertill  as  well  barren 
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peate,  salto  and  sea  sande,  as  inland  and  upland  grounde  within  our  kingdomes  of  England 
and  Ireland,  and  our  domynyon  of  Wales,  as  also  to  rayse  waters  from  anye  lowe  place  to 
highe  places  for  well  watering  of  cittyes,  townes,  noblemen's  and  gentlemen's  booses,  and 
other  places  nowo  much  wanting  water,  with  lesso  charges  than  ever  bath  bene  heretofore ; 
and  to  make  boates  for  the  carryago  of  burthens  and  passengers  ninn  vpon  the  water  as 
swifte  in  calmes,  and  more  safT  in  stormes,  than  boat©  full  sayled  in  greate  wynes. 

This  was  the  sixth  patent  granted  in  England,  of  which  we  have  any  account, 
and  the  first  one  in  which  the  great  power  of  steam  was  put  into  requisition  for 
the  purpose  of  assisting  in  the  cultivation  of  the  soil. 

The  cultivation  of  land  is  marked  by  three  epochs.  The  first,  in  the  primitive 
age  of  mankind,  was  performed  entirely  by  hand  labor.  In  the  second,  that 
most  valuable  and  ancient  implement  the  plough  was  drawn  by  domesticated 
animals.  This  practice  has  prevailed  to  a  greater  or  less  extent  in  all  civilized 
nations,  has  extended  over  a  period  of  several  thousand  years,  and  is  still  the 
prevailing  practice. 

So  far  as  history  gives  us  any  information,  the  implement  referred  to  at  the 
head  of  this  article  was  the  first  attempt  at  steam  culture— the  first  effort  of  man 
to  bring  the  great  power  of  steam  into  requisition  in  the  cultivation  of  the  soil  j 
and  this  effort,  concerning  which  the  patentees  were  so  confident  of  sucoess,  marks 
the  dawning  of  the  third  epoch  in  the  cultivation  of  the  earth. 

It  would  be  out  of  place  in  this  article,  which  chiefly  relates  to  the  use  of 
steam  as  a  motive  power  in  the  cultivation  of  the  soil,  to  devote  much  space  to 
the  history  of  agriculture,  or  to  dive  deeply  into  the  stream  of  facts  concerning 
the  ancient  methods  of  tillage. 

In  the  early  ages  of  man  his  nomadic  life  rendered  agricultural  pursuits  to  a 
great  extent  impracticable;  in  fact,  with  a  sparse  population,  in  a  tropical  or  temper- 
ate climate,  the  spontaneous  production  of  the  earth  rendered  it  unnecessary,  and 
as  the  population  of  the  globe  was  confined  to  those  regions  where  the  products 
of  the  soil  grow  most  freely,  and  where  the  abundance  precluded  the  necessity 
for  the  exercise  of  that  invention  and  skill  now  required  to  bring  forth  from  the 
bosom  of  mother  earth  that  daily  bread  which  our  Creator  decreed  should  be 
earned  by  man  by  the  sweat  of  his  brow,  the  necessity  for  the  investigation  of 
those  subjects  that  now  demand  his  attention  was  not  felt. 

Antiquarians  are  agreed  that  the  earliest  implement  used  for  the  cultivation  of  the  soil  was 
of  the  pick  kind.  A  medal  of  the  greatest  antiquity,  dug  up  at  Syracuse,  contained  an  impres- 
sion ot  such  an  implement,  and  its  progress  until  it  became  a  plough  has  been  recognised 
in  a  cameo  published  by  Menestrier,  on  which  a  pick- like  plough  is  drawn  by  two  serpents. 
(Loudon's  Ency.  Ag.f  p.  5.) 

Various  other  relics  of  antiquity  contain  similar  representations.  There  is 
reason  to  believe  that  the  art  of  agriculture  was  carried  to  a  high  degree  of  per- 
fection in  ancient  Egypt,  and  that  there  was  a  corresponding  improvement  in  the 
implements  used  in  culture,  but  to  what  extent  other  power  than  that  of  human 
hands  was  brought  into  requisition  we  have  no  means  to  determine. 

As  the  population  of  the  earth  increased,  the  necessity  for  a  more  careful  till- 
age became  apparent,  and  its  importance  cannot  even  now  be  overestimated. 
No  limit  can  be  assigned  to  the  increase  of  population  unless  it  be  from  the 
want  of  means  to  sustain  animal  life,  and  hence  it  follows  that  with  an  increase 
of  human  life,  there  must  be  a  corresponding  increase  of  the  means  to  support  that 
life. 

The  application  of  steam  power  to  the  propulsion  of  machinery  for  the  pur- 
pose of  travel  and  transportation  has  been  proved  a  success  far  beyond  the  most 
sanguine  expectations  of  its  warmest  advocates.  Animal  power  cannot  compete 
with  it.  It  is  as  untiring  as  the  sun  in  his  course,  and  when  its  day's  work  is 
done  it  needs  no  rest,  but  is  ready  at  a  moment's  warning  to  renew  its  task.  That 
it  is  destined  to  supersede  animal  power,  even  in  agriculture,  there  can  be  no  doubt 
As  the  earth  becomes  more  densely  inhabited  it  becomes  more  and  more  apparent 
that  the  available  surface  must  be  made  to  yield  its  30,  60^  or  100  fold  in  order 
that  the  increasing  millions  shall  be  supplied  with  food,  raiment  and  habitation. 
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Our  wants,  too.  have  grown  with  our  numbers.  Our  limbs  need  coverings 
more  complicated  and  costly  than  the  skins  wherein  our  primogenitors  were  wont 
to  envelop  their  sturdy  frames ;  our  mansions  no  longer  content  themselves  with 
simplicity,  but  cry  out  for  sumptuousnees  and  elegance  ;  the  speed  of  the  faithful 
horse  and  enduring  camel  is  forgotten,  when  compared  with  that  of  locomo- 
tion by  steam.  Therefore,  we  say  to  one  patient  tiller  of  the  soil,  "  Leave  thou 
the  plough  and  furrow,  and  betake  thyself  to  the  spinning-wheel  and  loom ; 
weave  us  fine  garments."  To  another,  "  Drop  thou  tne  reaping-hook  for  a  new 
field  of  labor ;  build  us  high  abodes."  To  a  third,  Forsake  thou  the  plant  and 
tree ;  take  the  elements  that  God  has  given  us,  and  develop  their  latent  Bowers* 
Delve  deeply  into  the  earth,  and  bring  forth  her  treasures  of  iron  and  coal ;  con- 
struct the  mighty  engine ;  chain  the  lightnings  of  heaven,  and  compel  them  to 
do  thy  bidding,  carrying  tidings  of  peace  and  plenty  to  the  ends  of  tne  earth. 

There  is  little  doubt  that  with  the  natural  advantages  of  soil  and  climate,  with 
a  proper  system*  of  cultivation,  the  continent  of  North  America  would  be  capable 
01  sustaining  comfortably  the  entire  present  population  of  the  globe.  Even  now, 
with  all  its  imperfections  in  culture,  It  furnishes  bread  for  millions  in  Europe. 

No  portion  of  the  globe  is  better  adapted  to  steam  culture  than  the  broad 
prairies  of  the  west,  and  it  is  upon  these  plains  that  the  great  problem  of  steam 
culture  must  be  Bolved. 

Since  the  granting  of  the  patent  referred  to  at  the  beginning  of  thiB  article,  the 
efforts  to  obtain  a  substitute  for  the  common  plough,  or  the  means  for  operating 
it,  have  been  neither  few  nor  unimportant.  It  were  an  arduous  and  perhaps  a 
tiresome  task  to  recount  the  various  forms  in  which  inventors  have  embodied 
their  ideas  of  utility  in  this  respect.  The  desiderata  in  this  case,  as  perhaps  in 
every  other,  have  been  to  work  well  and  work  cheaply.  Perfect  success  has  not 
yet  been  attained,  but  there  may  be  now  little  pattering  feet  which  will  walk  in 
the  road  thereto. 

For  convenience  I  shall,  in  this  article,  divide  the  various  modes  of  steam 
culture  into  classes,  and  assign  to  each  a  title  the  relevancy  of  which  will 
appear  as  I  proceed. 

The  hauling  plough,  so  called  because  the  engine  that  operates  the  plough 
is  placed  upon  one  side  of  the  field,  and  moves  along  a  headland;  the  ploughs, 

generally  a  gang  with  two  sets,  turn  furrows  in  the  same  direction  ill  moving 
ack  and  forth  over  the  field.  Upon  the  opposite  side  of  the  field  is  placed  a 
movable  capstan  or  windlass,  which  is  moved  forward  upon  a  headland,  and  the 
ploughs  are  drawn  back  and  forth  by  means  of  wire  ropes  or  chains,  as  shown  in 
figure  1.  At  each  set  of  furrows  the  engine  is  moved  forward  upon  the  headland 
upon  one  side  of  the  field,  and  the  capstan  upon  the  other,  the  width  of  a  set  of 
furrows,  when  the  ploughs  are  drawn  again  across  the  field. 

This  method  of  cultivating,  or  working  the  land  by  steam  power,  was  first 
patented  in  the  United  States  by  E.  0.  Bellinger,  of  South  Carolina,  November 
19,  1833,  but  from  some  cause  the  invention  never  went  into  general  use. . 
About  the  year  1854  John  Fowler,  of  England,  improved  upon  this  general 

1>lan  of  Bellinger's,  and  was  so  far  successful  that  a  number  of  machines  were  put 
n  operation.  In  1856  and  1857  Fowler  took  out  patents  in  the  United  States 
for  his  improvements,  but  up  to  this  date  but  two  of  them  have  been  brought 
Into  use  in  this  country.  As  a  special  encouragement,  Congress  at  its  last  ses- 
sion passed  a  bill  allowing  the  introduction  of  steam  ploughs  free  of  duty* 

Another  method  of  steam  culture  has  been  attempted,  in  which  the  engines  are 
designed  to  travel  over  the  field,  drawing  the  ploughs  behind  them,  usually  in 
gangs,  and  many  patents  have  been  granted  for  alleged  improvements  in  this 
mode  of  culture.  Among  the  earlier  of  these  adventurers  may  be  named  Henry 
Corning,  1850  j  David  Russell,  1855;  Judd  Stevens,  1858;  J.  D.  Howell, 
1859 ;  B.  Crawford,  1857,  and  many  others. 
Their  efforts  at  improvement  have  been  directed  chiefly  to  the  construction  of 
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an  engine  that  was  capable  of  traversing  the  field,  and  drawing  a  gang  of  ploughs ; 
bat  hitherto  insurmountable  difficulties  have  been  experienced.  It  has  not  been 
found  impracticable  to  construct  an  engine  capable  of  running  over  a  common 
road,  but  in  a  cultivated  field,  where  the  soil  is  soft  and  yielding,  it  has  been 
found  that  nearly  the  entire  power  of  the  engine  has  been  expended  in  its  own 
propulsion,  and  hence  its  inability  to  overcome  the  resistance  of  the  ploughs. 

The  cause  of  the  failure  of  traction  engines  to  perform  their  work  in  ploughing 
can  be  explained  upon  the  following  hypothesis : 

We  will  suppose  that  an  engine  of  10-horse  power,  fully  equipped  for  the  field, 
will  weigh  eight  tons.  If  it  has  four  driving  wheels  of  one-foot  tread  each,  there 
will  be  48  inches  of  effective  contact  with  the  earth.  Now,  a  single  fur- 
row, 12  inches  wide  and  10  inches  deep,  will  present  a  resisting  surface  of  120 
square  inches;  consequently  the  resistance,  even  with  a  single  plough,  would  be 
greater  than  the  applied  traction  power  of  the  engine. 

But  a  team  of  ten  pairs  of  oxen  would  be  able  to  turn  a  furrow  of  prairie  turf 
of  the  width  and  depth. named,  say  at  the  rate  of  an  acre  a  day  for  a  single  plough. 
Ten  pairs  of  oxen  would  be  equal  to  a  10-horse  power  engine,  and  weir  united 
weight,  when  fitted  for  servioe,  would  equal  that  of  the  engine — say  eight  tons. 
The  foot  of  an  ox  has  an  effective  contact  with  the  earth  of  about  eight  inches, 
and  we  may  safely  estimate  that  one-half  of  the  number  of  feet  while  under  draught 
will  be  constantly  in  contact  with  the  earth ;  hence  we  have  40  X  8=320  inches ; 
that  is,  the  eight  tons'  weight  of  the  team  is  distributed  over  a  surface  of  320 
inches  of  contact,  to  balance  against  120  inches  of  resistance  in  the  furrow. 

An  acre  of  land  contains  43,560  square  feet.  A  team  turning  a  single  furrow 
12  inches  wide  and  10  inches  deep  will,  upon  an  average,  travel  one  mile  in  an 
hour.  A  furrow  one  mile  long  and  12  inches  wide  contains  5,280  square  feet  of 
surface,  and  hence  it  follows  that  the  distance  travelled  by  a  team  in  ploughing 
one  acre,  with  a  width  of  furrow  of  12  inches,  will  be  a  little  over  eight  miles, 
which  is  about  a  fair  day's  work. 

A  steam  engine  of  a  stationary  power  equal  to  that  of  10  pair  of  oxen  must,  to  be 
equally  effective  for  draught,  have  a  corresponding  amount  of  contact  with  the 
earth ;  that  is,  the  weight  of  the  engine  must  be  distributed  over  320  superficial 
inches  of  surface  in  order  to  be  equal  to  a  team  of  the  same  weight  with  the  same 
amount  of  earth  contact.  But  an  increase  of  surface  contact  would  give  a  corre- 
sponding increase  of  power  within  certain  limits — say  to  double  the  amount;  that 
is,  if  an  engine  could  be  so  constructed  as  to  have  640  inches  of  traction  surface  for 
eight  tons'  weight,  it  would  be  capable  of  doing  twice  the  amount  of  draught  labor 
that  it  would  with  half  that  amount  of  surface. 

A  word  about  the  comparative  cost  of  feed  and  fuel  may  not  be  out  of  place. 
A  team  must  have  periods  for  rest  and  recuperation  equal  to  one-half  of  the  ordi- 
nary hours  of  labor,  aside  from  the  legitimate  repose  of  night.  But  it  is  not  so 
with  a  steam  engine.  It  is  constant  and  untiring  in  its  labors ;  it  needs  no  repose, 
but  is  ever  ready  for  its  task.  An  ox  team  cannot  work  upon  an  average  more  than 
8  hours  in  24.  A  single  ox  will  consume  as  food  the  value  of  one  bushel  of  oorn 
a  day,  which  would  equal  20  bushels  for  the  10  pair  every  24  hours.  A  steam 
engine  of  good  construction,  and  of  10-horse  power,  can  be  run  during  a  day  of  16 
hours  by  the  consumption  of  an  equal  amount  of  corn  as  fuel ;  at  least  I  am  assured 
of  this  fact  by  an  engineer  of  large  experience  in  building  and  running  locomotives. 
An  engine  of  the  power  named,  with  a  traction  surface  of  640  inches,  according  to 
the  foregoing  comparison,  would  be  able  to  draw  two  ploughs,  each  cutting  a 
furrow  a  foot  wide  and  10  inches  deep,  at  the  rate  at  least  of  one  mile  an  hour, 
equal  to  the  speed  of  an'  ox  team,  and  by  a  relay  of  hands  to  work  it  could  be 
run  16  hours  in  a  day,  ploughing  four  acres  instead  of  one,  (by  the  team,)  with 
no  greater  consumption  of  food-fuel  than  would  be  required  by  the  team.  And 
there  is  a  further  consideration  in  favor  of  the  use  of  steam  in  the  business  of 
cultivation.    A  team  needs  constant  care,  and  costs  the  most  to  feed  it  when  it 
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• 
is  of  the  least  service.    The  short  duration  of  animal  life,  and  the  risk  of  pre 
mature  death,  add  not  a  little  to  the  cost  of  animal  power. 

The  method  of  steam  culture  proposed  by  Bellinger,  and  subsequently 
improved  upon  by  Fowler,  of  England,  is  probably  the  most  feasible  that  has 
been  attempted.  But  this  plan,  under  the  most  favorable  circumstances,  is  open 
to  objections,  and  in  many  situations  it  cannot  be  brought  into  operation.  If  a 
traction  engine  could  be  constructed  upon  the  plan  .hereinbefore  indicated,  it 
would  supersede  Bellinger's  and  Fowler's  plan  of  dragging  the  plough  across  the 
field  by  long  ropes. 

In  the  earlier  attempts  at  steam  ploughing  the  great  difficulty  in  the  way  of 
success,  as  before  stated,  was  traction;  and  various  plans  were  devise'd  by  invent- 
ors, both  English  and  American,  for  the  accomplishment  of  the  desired  object. 
The  English  early  tried  two  broad-tired  driving  wheels,  but  with  the  neces- 
sary weight  of  the  engino  the  wheels  sank  too  deeply  into  moist  and  loose  soil, 
and  of  course  failed. 

Mr.  J.  Boydell,  of  England,  in  1846,  constructed  an  engino  that  laid  its  own 
track  as  it  travelled  over  the  ground.  This  he  accomplished  by  hinging  together 
ja  number  of  stout,  flat  wooden  rails,  so  that  they  would  form  a  polygon  outside, 
and  in  the  same  plane  with  the  driving  wheels.  These  hinged  rails  were  so 
attached  to  the  wheels  that  they  revolved  with  them,  each  rail  in  turn  being  laid  . 
down  in  front  and  taken  up  behind  its  proper  driving  wheel,  thus  forming  a 
track,  composed  of  an  endless  belt  of  short  rails  hinged  end  to  end.  By  means 
of  this  ingenious  expedient  Mr.  Boydell  was  able  to  get  traction,  but,  unfortu- 
nately, at  the  sacrifice  of  a  great  amount  of  power.  The  annexed  engraving 
exhibits  clearly  the  construction  and  operation  of  these  traction  wheels.  In  1854 
Mr.  Boydell  made  some  improvements  in  his  machine,  but  for  some  cause  it  has 
never  been  introduced  into  general  use,  but,  like  many  others  of  its  (dnd,  has 
been  laid  aside. 

About  the  year  1858  Mr.  Thomas  H.  Burridge,  of  St.  Louis,  Missouri,  a  man 
of  remarkable  genius,  invented  and  built  a  traction  steam  engine,  intended 
chiefly  for  field  culture.  It  consisted,  as  will  be  more  fully  shown  by  the 
engraving,  of  a  large  cylinder,  about  10  feet  in  diameter  and  10  feet  in  length, 
and  made  of  heavy  boiler  iron.  A  shaft  was  supported  in  the  centre-  by  means 
of  rods  or  spokes  at  each  end,  and  at  equal  distances  from  each  end  was  secured 
an  interior  cog  gear. 

Upon  the  shaft  was  suspended  an  iron  platform,  which  preserved  its*  pendent 
position  by  reason  of  its  gravity.  Two  reciprocating  steam  engines  were 
mounted  upon  the  suspended  jlatforra,  and  by  means  of  a  pinion  cog-gear,  oper- 
ated by  cranks  from  the  engines,  which  cranks  were  placed,  at  an  angle  of  90° 
from  each  other,  the  pinion  gearing  into  the  main  wheel  upon  the  inside  of  the 
cylinder,  rotation  and  progressive  movement  was  established. 

A  gang  of  ploughs  was  attached  to  a  framework  in  the  rear  of  the  traction 
cylinder,  to  which  it  was  connected  by  arms  extending  backward  from  the  cen- 
tral shaft.  The  practical  operation  of  this  engine  showed  that  it  possessed  suf- 
ficient traction  power  for  the  purpose  intended,  but  its  unwieldy  character,  and 
its  want  of  adaptation  for  the  performance  of  the  work  of  a  stationary  engine, 
formed  obstacles  to  its  introduction  into  general  use. 

In  1851  Messrs.  Calloway  &  Purkis,  of  England,  with  a  view  to  improve- 
ment in  steam  culture,  constructed  a  neat  locomotive,  with  two  main  traction 
wheels  of  18  inches'  tread,  with  a  truck  forward  for  a  steering  apparatus. 

The  engine  differs  in  no  important  particular  from  those  previously  constructed 
in  England  designed  for  common  road  traction.  To  the  rear  end  of  the  loco- 
motive frame,  as  shown  in  the  figure,  is  connected  transversely  an  iron  frame, 
18  feet  long,  supporting  at  each  end  an  axle,  on  which  are  keyed  three  cast-iron 
chain  wheels,  around  which  is  passed  the  endless  chain  that  carries  the  ploughs, 
to  which  rotation  is  given  by  the  power  of  the  engine,  so  that  a  relatively  quick 
17 
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motion  Is  given  to  the  endless  chain  and  attached  ploughs  as  compared  with  the 
progressive  movement  of  the  locomotive. 

There  are  four  ploughs  attached  to  the  chain,  each  capable  of  cutting  a  furrow 
nine  inches  wide,  and,  consequently,  every  entire  revolution  of  the  chain,  with 
its  ploughs  attached,  turns  up  four  furrows,  18  feet  long  each,  while  the  locomo- 
tive will  have  advanced  progressively  36  inches.  This  operation  being  continu- 
ally repeatefl,  trje  locomotive  will  leave  behind  it  ploughed  land  18  feet  broad,  and 
cut  to  any  required  depth,  with  a  remarkable  degree  of  accuracy.  The  line*  of 
furrows  thus  cut  will  be  slightly  oblique  to  the  line  of  forward  movement  of  the 
engine,  but  may  be  made  at  right  angles,  by  a  slight  adjustment  of  the  transverse 
frame. 

One  patent  has  been  taken  out  in  the  United  States,  by  E.  G.  Otis,  for  improve- 
ments in  this  steam  plough,  but  for  some  cause  unknown  to  the  writer  it  has  never 
been  put  in  successful  operation. 

•The  plan  invented  by  Bellinger,  commonly  called  "cable  traction?  and  sub- 
sequently improved  upon  by  Fowler,  consisting  chiefly  in  his  balancing  gang 
plough  frame,  has  undoubtedly  been  received  with  more  favor,  and  has  gone 
more  extensively  into  use  than  any  other,  especially  in  England. 

We  are  informed  that  there  are  now  about  nine  hundred  of  them  in  operation 
in  that  country,  and  that  one  manufacturing  establishment  turns  out  four  every 
week.  Part  of  these  are  sent  to  the  continent,  some  to  the  East  Indies,  and  two 
have  been  imported  into  the  United  States,  one  of  which  is  in  use  in  Illinois,  and 
the  other  in  Louisiana,   and,  so  far  as  known,  are  successful. 

The  recent  act  of  Congress  admitting  steam  ploughs  to  importation  free  of 
duty  for  one  year,  undoubtedly  had  reference  to  the  Fowler  plough;  though 
others  have  been  constructed  and  used  in  England,  among  which  was  one  put 
in  operation  by  Williams  &  Smith,  in  which  the  engine  was  placed  at  the  comer 
of  the  field  and  the  plough  caused  to  traverse  around  it  by  means  of  a  cable  and 
capstans  placed  at  the  other  three  corners,  and  moved  inwards  as  the  ploughing 
progressed.  It  will  be  seen  that  this  plan,  differed  from  Fowler's  only  in  this, 
that  it  went  around  the  field;  at  every  set  of  furrows  the  engine  and  capstans 
moving  inward  until  the  work  was  completed,  while  that  of  Fowler's  traversed 
back  and  forth  between  headlands,  upon  which  the  engine  and  capstans  were 
moved  forward. 

Among  the  steam  ploughs  invented  in  this  country,  that  of  John  W.  Fawkes, 
of  Lancaster,  Pennsylvania,  has  probably  attracted  the  greatest  attention.  The 
accounts  that  have  been  published  of  its  power  and  performances  seem,  however, 
almost  fabulous.  Certain  it  is  that  the  expectations  and  promises  of  its  friends 
have  not  been  realized,  although  ten  years  have  elapsed  since  the  date  of  his 
(Fawkes's)  patent. 

The  following  description  of  the  construction  and  operation  of  "Fawkes's 
American  steam  plough"  was  written  by  Professor  Alfred  L.  Kennedy,  presi- 
dent of  the  Polytechnic  College  of  Philadelphia,  at  its  trial  in  Philadelphia, 
July  20,  1859,  and  published  in  the  Albany  Cultivator  for  September  of  the 
same  year : 

The  body  of  the  engine  consists  of  one  horizontal,  quadrangular  frame  of  iron,  about  12 
feet  long  by  8  wide,  which  rests  upon  the  axles  of  a  roller.  This  roller,  which  is  six  feet 
in  diameter,  and  six  feet  long,  is  the  driving-wheel  of  the  engine.  In  front  of  the  roller,  and 
bolted  within  the  frame,  is  the  boiler,  which  is  upright,  surmounted  by  a  dome  and  pipe,  and 
so  constructed  that  steam  may  be  got  up  in  fifteen  minutes. .  Thirty  minutes,  however,  are 
usually  required.  Over  and  behind  the  driving-roller  is  a  water  tank,  which  is  of  the  entire 
width  of  the  engine  frame,  contains  12  barrels,  sufficient  to  supply  the  boiler  for  five  hours, 
and  is  so  situated  that  when  it  and  the  boiler  are  full  they  counterbalance  each  other  upon 
the  roller.  Attached  to  the  frame  in  front  of  the  boiler,  and  tapering  forwards  and  slightly 
upwards  like  the  bow  of  a  boat,  is  a  sheet-iron  receptacle  for  coal.  Here  is  also  a  seat  for 
the  fireman,  the  whole  bow  resting  on  two  guide  wheels,  of  15  inches*  tread,  and  four  feet 
In  diameter.  Bolted  to  the  under  side  of  the  frame,  as  frequently  seen  in  locomotives,  and 
on  each  side  of  the  upright  boiler,  are  the  cylinders,  each  nine  inches*  diameter  and  15-inch 
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stroke,  the  piston  rods  of  which  are  so  geared  to  the  crank  of  the  roller  that  it  revolves  once 
for  every  six  strokes  of  the  piston.  Great  regularity  of  motion,  increase  of  motive  power,  and 
control  over  movement  of  t !ie  engine  backwards  and  forwards  are  secured  by  this  arrange- 
ment ;  while' the  guide  wheels,  which  may  be  turned  at  pleasure  by  a  steering  wheel  in  charge 
of  the  engineer,  almost  at  right  angles  under  the  bow  of  the  machine,  permit  it  to  turn  in  a 
circle,  the  radius  of  which  is  equal  to  the  length  of  the  engine,  18  feet.  By  a  small  inde- 
pendent "  donkey  engine,"  which  is  placed  between  the  tank  and  boiler,  the  latter  may  be 
filled  from  the  former,  or  the  tank  itself  be  supplied  through  a  hose  from  a  well  or  brook. 

Into  the  beams  projecting  from  the  rear  of  the  engine  pulleys  are  let,  over  which  chains  pass, 
whereby  a  gang  of  eight  14-iuch  prairie  ploughs  is  suspended ;  a  wheel  on  the  beam  of  each 
plough  regulates  as  usual  the  depth  of  the  furrow,  and  the  whole  gang  may  be  raised  or 
lowered  by  a  lever  within  reach  of  the  fireman,  who,  with  the  engineer,  constitutes  the  entire 
force  needed  to  work  the  engine  and  ploughs.  * 

The  machine  was  tested  on  timothy  sod  which  had  not  been  ploughed  for  seven  years.  At 
a  given  signal  from  the  whistle  the  fireman  lowered  the  ploughs  to  the  ground,  which  having 
entered,  they  were  drawn  forward  up  an  incline  of  about  seven  degrees.  They  were  lifted 
promptly  at  the  margin  of  the  land  appropriated  to  the  trial,  the  machine  turning  easily ; 
again  they  were  lowered,  and  the  ploughing  resumed  in  as  short  a  time  as  could  have  been 
done  with  a  single  plough  and  a  pair  of  horses. 

The  mean  rate  or  speed  was  four  miles  an  hour,  and  the  united  furrows  were  nine  feet  four 
inches  wide;  a  strip  four  miles  long,  nine  feet  four  inches  wide,  equals  197,120  square  feet, 
which,  divided  by  the  number  of  feet  in  an  acre,  gives  almpst  exactly  4  ft  acres  per  hour. 

In  the  Albany  Cultivator  for  August,  1859,  we  find  the  following  editorial 
statement  relative  to  the  trial  of  Fawkes's  steam  plough,  at  the  time  and  place 
before  alluded  to : 

The  trial  of  a  new  steam  plough  recently  took  place  near  Philadelphia.  It  is  the  invention 
of  Mr.  Fawkes,  of  Lancaster.  It  is  attached  to  an  engine  18  feet  long,  7  feet  wide,  and 
weighing  seven  tons,  with  upright  tubular  boiler.  The  engine  rests  on  an  iron  drum  six  feet 
in  diameter,  and  six  feet  long,  inside  of  which  is  an  axle  extending  from  end  to  end.  The 
ploughs  are  eight  in  number,  and  are  adjusted  so  as  to  lift  up  when  the  machine  is  turning  at 
the  end  of  a  furrow,  being  turned  and  hacked  with  as  much  ease  as  a  common  carriage. 
The  two  fore  wheels  are  iron  drums,  34  feet  in  diameter,  and  15  inches  face,  to  prevent  the 
engine  from  sinking  too  deeply  into  tho  ground.  The  machine  turned  over  eight  furrows 
at  a  time,  each  a  foot  wide  and  of  ample  depth,  going  at  a  speed  that  showed  it  capable  of 
ploughing  several  acres  per  hour.  The  work  was  perfectly  satisfactory  to  the  committee  and 
spectators. 

Past  experience  has  pretty  clearly  demonstrated  that  our  traction  engines  have 
thus  far  failed  to  afford  the  requisite  power  to  drive  the  common  plough  in  an 
economical  manner.  Let  us  then  further  endeavor  to  show  the  cause  of  failure, 
and  in  so  doing  we  shall  have  advanced  one  step  towards  correcting  the  evil. 

Fawkes's  locomotive  was  of  the  high-pressure  kind,  and  carried  two  steam 
cylinders  of  nine  inches  diameter  eachj  with  fifteen  inches  stroke,  consequently 
the  maximum  force  was  about  eleven  horso  power.  The  weight  of  the  locomotive 
was  seven  tons,  about  five  of  which  rested  upon  the  journals  of  a  traction  cylin- 
der six  feet  in  diameter  and  six  feet  in  length.  Tho  amount  of  effective  earth 
contact  was,  therefore,  72  inches. 

Eight  yoke  of  oxen,  weighing  in  the  aggregate  eight  tons,  (much  below  the 
standard  weight,)  are  capahb  of  ploughing  eight  furrows  of  the  width  and  depth 
named,  af  the  rate  of  88  feet  per  minute,  or  one  mile  per  hour,  and  in  doing  this 
they  have  a  traction  contact  with  the  earth  of  256  inched.  Now,  without  allowing 
any  deduction  for  the  consumption  of  power  by  the  increase  of  speed  from  one 
to  four  miles  per  hour,  it  would  require  1,024  inches  of  contact,  or  32  pairs  of 
oxen,  to  drive  eight  ploughs  at  the  rate  of  four  miles  an  hour. 

The  resistance  offered  by  one  plough,  in  sward  ground  like  that  upon  which 
Fawkes's  plough  was  tried,  is  about  400  pounds.  It  requires  one  horse  power 
to  raise  33,000  pounds  one  foot  per  minute ;  therefore,  to  raise  400  pounds  (the 
draught  of  a  single  plough)  one  foot  in  one  minute  will  require  one  eighty-second 
( 1-82)  of  a  horse  power.  Now,  3,200  pounds  is  8  times  400  pounds,  (the  draught 
of  Fawkes's  eight  ploughs,)  hence  it  will  take  .eight  eighty-seconds  (8-82)  to 
move  3,200  pounds  one  foot  per  minute. 

"Fawkes's  ploughs  were  said  to  move  at  the  rate  of  four  miles  per  hour,  which  is 
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352  times  odc  foot  per  minute ;  therefore  it  will  require  three  hundred  and  fifty- 
two  (352)  times  eight  eighty-seconds  (8-82)  of  a  horse  power  to  drive  his 
eight  ploughs  four  miles  per  hour,  which  is  34 £  liorse  power,  about  23  more  than 
the  maximum  of  Fawkes's  engine,  and  this  without  subtracting  anything  for  pro 
pelling  his  engine  of  seven  tons  weight. 

It  therefore  follows  that  Fawkes's  engine,  in  order  to  come  up  to  the  standard 
of  an  ox  team  of  equal  tons  weight,  should  have  had  an  increase  of  traction 
contact  of  184  inches  over  the  12  of  the  driving  wheel,  thus  equalling  256 
inches,  (which  is  that  of  the  team  under  draught,)  about  a  hundred  less  than  the 
estimated  power  of  Fawkes's  «ngine  required  to  develop  its  full  working  capacity 
of  11  horses.  Hence  it  follows  that  Fawkes's  locomotive  should  have  had  a 
traction  surface  of  352  inches,  instead  of  72,  and  to  this  deficiency  may  be 
attributed  his  want  of  success. 

There  can  be  no  reasonable  doubt  that  steam  power,  with  more  perfect  means 
for  its  application,  can  be  made  profitably  available  for  the  purpose  of  tillage, 
but  the  locomotive  is  yet  to  be  constructed  that  is  capable  of  yielding  the  results 
sought. 

Before  closing  this  article #I  shall  offer  some  suggestions  relative  to  such  con- 
struction, with  a  view  to  a  more  perfect  application  of  steam  power  in  this 
direction.  Among  the  various  appliances  to  overcome  the  difficulties  from  want 
of  .traction  may  be  mentioned  the  revolving  screw,  operating  not  unlike  the  screw 
propeller  in  steamships.  But  experience  has  shown  that  the  friction  of  the  blade 
upon  the  soil  consumed  too  much  of  the  power  of  the  engine  to  make  its  use  sue 
cessful  as  a  means  of  propulsion.  A  patent  was  granted  to  J.  R.  Gray,  in  1857, 
for  a  machine  of  this  character.  ' 

In  1863,  A.  W.  Hall,  of  St.  Louis,  Missouri,  took  out  a  patent  for  a  steam 
plough,  so  nearly  allied  to  cable  traction  as  to  render  it  worthy  of  notice,  in  which 
the  points  of  novelty  were  directed  to  means  for  overcoming  the  hitherto  almost 
insurmountable  difficulties  experienced  from  want  of  traction.  The  locomotive, 
as  will  be  seen  from  the  engraving,  consisted  of  a  framework,  supported  upon  four 
wheels,  of  suitable  strength  to  bear  the  weight  of  the  boiler  and  other  parts  of  the 
nachine.  As  he  did  not  depend  upon  the  weight  of  his  locomotive  for  traction, 
t  was  built  as  light  as  was  consistent  with  the  required  power. 

There  are  two  sets  of  rollers  placed  horizontally  in  pairs,  transversely  to  the 
frame  of  the  machine,  and  rotated  in  opposite  directions  at  a  uniform  speed,  by 
means  of  two  sets  of  cog  gears,  which  are  driven*  by  two  reciprocating  engines, 
located  upon  opposite  sides  of  the  boiler.  The  rollers  are  grooved  in  the  centre 
to  receive  a  rope  which  passes  between  them,  and  is  held  from  slipping  by  the 
strong  bite  of  the  rollers.  The  rope  is  anchored  at  each  side  of  the  field  to  be 
ploughed,  tho  anchors  being  moved  forward  on  head  lands  as  the  ploughing  pro- 
gresses. 

The  ploughs  are  attached  to  the  frame  of  the  locomotive,  which  moves  back 
and  forth  over  the  field  by  means  of  the  bite  of  the  rollers  upon  the  rope,  as 
before  described.  It  will  be  seen  that  the  rope  forms  a  flexible  track  for  the 
engine,  the  weight  of  which  is  supported  upon  ordinary  bearing  wheels,  the  pro- 
gressive movement  being  due  to  the  action  of  the  grooved  rollers  upon  tho  rope. 
This  plan  differs  in  no  important  particular  from  Bellinger's  and  other  cablo  trac- 
tion ploughs,  except  that  the  latter  use  a  windlass  instead  of  biting  rollers,  and 
that  in  Hall's  the  engine  moves  across  tho  field,  while  in  the  others  it  is  sta- 
tionary during  the  ploughing  of  tho  furrow. 

All  of  these  efforts  show  a  gradual  advancement  and  foreshadow  a  final  realiza- 
tion of  the  end  sought  to  bo  attained. 

The  common  plough  has,  from  time  to  time,  been  so  much  improved  that  it  may 
now  be  accepted  as  the  most  perfect  implement  for  preparing  the  ground  for  a  crop. 
No  other  can  compete  with  it  in  regard  to  the  amount  and  quality  of  the  work 
performed,  taking  into  view  the  time  and  expenditure  of  power.     If,  instead  of 
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futile  attempts  to  invent  and  construct  implements  intended  to  supersede  the 
plough,  the  inventor  should  direct  his  attention  to  an  improvement  of  the  means 
for  its  economical  use  by  steam  power,  we  might  hope  for  results  commensurate 
with  the  importance  of  the  subject. 

A  steam  locomotive  for  farm  purposes  should  be  so  constructed  as  to  be  avail- 
able for  other  purposes  than  simply  ploughing  and  cultivating  the  soil.  Its 
failure  in  this  regard  would  be  fatal  to  its  profitable  employment. 

With  a  view  to  obviate  the  difficulties  hitherto  presented  in  the  use  of  steam 
as  a  motive  power  in  cultivation,  numerous  efforts  have  been  made  to  construct 
machines  and  implements  that  would  perform  the  desired  work  in  preparing  the 
soil  in  a  better  and  cheaper  manner  than  the  plough. 

It  is  not  my  purpose  to  enter  very  largely  into  a  description  of  this  class  of 
inventions.  The  saving  of  power  by  the  means  proposed  is  more  imaginary 
than  real,  for  it  should  be  borne  in  mind  that  the  soil  must  be  moved  to  the 
.extent  required,  whatever  may  be  the  instrumentalities  brought  into  operation. 

The  spading  machines  first  invented  were  made  to  imitate,  as  nearly  as  possi- 
ble, the  same  kind  of  work  as  that  performed  by  the  common  spade  when 
operated  by  human  hands. 

A  series  of  spades  with  long  handles,  mounted  upon  the  rear  end  of  a  frame 
supported  by  traction  wheels,  were  caused  in  regular  succession  to  enter  the  earth 
and  throw  up  the  soil  as  the  machine  moved  over  the  ground.  In  these,  the 
power  to  operate  the  spades  was  derived  from  the  traction  wheels,  by  means  of 
.  a  series  of  cranks  or  cams,  and  the  operation  was  the  same,  whether  the  machine 
was  propelled  by  animal  or  steam  power.  In  either  case  the  power  required  is 
the  same,  and  cannot,  in  the  nature  of  things,  be  less  than  that  consumed  in 
moving  the  same  amount  of  soil  by  means  of  the  common  plough.  The  idea 
that  the  spades,  by  working  backward,  assist  in  the  forward  movement  of  the 
machine,  is  simply  hypothetical. 

Another  question  of  no  small  moment  is,  that  by  no  system  of  machine  spading 
can  the  herbage  be  turned  so  completely  under  as  by  the  plough.  Spading 
machines  have  not  hitherto  proved  successful. 

Another  device,  very  nearly  allied  to  the  spading  machine,  consists  of  a  rec- 
tangular frame  supported  upon  traction  wheels,  with  a  revolving  cylinder  armed 
with  spirally  arranged  shares  mounted  upon  the  rear  end.  This,  on  being  put 
in  motion  by  the  progressive  movement  of  the  machine,  digs  up  the  soil  and 
throws  it  back  in  a  comminuted  state.  In  some  the  cylinder  is  armed  with  spikes, 
and  acts  upon  the  soil  like  a  revolving  harrow. 

In  still  another  form  the  spading  device  consists  of  a  large,  heavy  cylinder, 
revolving  freely  on  journals,  either  within  the  frame  of  the  locomotive,  or  attached 
behind  it  by  hinged  arms,  the  cylinder  being  armed  with  narrow-curved  blades 
similar  to  a  ditching  spade,  and  as  the  machine  moves  over  the  ground,  the 
weight  of  the  cylinder  presses  the  blades  deeply  into  the  soil,  which  is  broken 
up  and  thrown  loosely  into  the  rear  as  the  machine  progresses.  *  In  some  machines 
the  traction  cylinder  is  armed  with  hinged  blades  that  are  thrust  out  and  retracted 
by  means  of  cams,  with  a  view  to  imitate  the  use  of  the  spade  by  hand. 

The  last  species  of  these  diggers  which  I  shall  particularly  notice  consists 
of  a  rectangular  frame  mounted  upon  traction  wheels.  To  the  rear  end  of  the 
frame  a  series  of  vertical  shafts  are  secured,  to  which  is  given  a  rapid  rotary 
motion,  by  means  of  a  train  of  cog  gears. 

To  the  lower  end  of  these  shafts  are  attached  cutting  blades,  which,  on  being 
lowered  into  the  soil,  by  their  rapid  motion,  cut  and  disintegrate  it  to  the  depth 
required,  by  the  progressive  movement  of  the  machine  leaves  behind  it  the 
mellowed  earth. 

.  Although  in  the  United  States  a  large  number  of  patents  have  been  issued 
for  machines  and  implements  for  steam  culture,  the  efforts  in  that  direction  have 
not  been  crowned  with  success.     The  want  of  suitable  adaptation  in  the  devices 
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themselves,  or  the  lack  of  power  to  drive  them,  is  the  probable  cause  of  failure. 
A  great  majority  of  our  farmers  are  men  of  moderate  estates,  and  not  pos- 
sessed of  means  to  enter  largely  into  a  series  of  expensive  and  uncertain 
experiments. 

In  England  it  is  not  so.  There  the  leading  agriculturists  are  possessed  of 
large  estates,  and  are,  consequently,  in  a  more  favorable  condition  to  bear  the 
expense  of  costly  experiments.  There,  too,  in  the  most  densely  populated  agri- 
cultural  districts,  the  land  is  kept  under  a  better  state  of  cultivation  than  in  this 
country,  thereby  rendering  steam  culture  more  available  and  profitable. 

Here  the  virgin  soil  is  soon  exhausted  by  excessive  cropping,  and  a  new  field 
of  enterprise  is  sought.  There  the  same  fields  must,  from  year  to  year,  be  made 
to  yield  the  needed  crop.  Here  the  vast  domain  of  unoccupied  fertile  ground 
invites  emigration,  and  the  necessity  for  a  more  perfect  system  of  cultivation 
will  not  be  fully  felt  until  our  wasteful  and  slovenly  system  shall  have  been 
exchanged  for  one  that  is  based  upon  more  rational  principles.  * 

Individual  enterprises  in  agriculture  must  be  merged  into  associative  effort,  at 
least  so  far  as  relates  to  the  introduction  of  expensive  steam  machinery,  for  the 
purposes  herein  referred  to. 

When  mowing  and  reaping  machines  were  first  introduced,  it  was  not  deemed 
necessary  that  every  farmer  of  moderate  means  should  possess  one.  A  number 
would  join  in  the  purchase  of  a  machine,  and  put  it  in  charge  of  a  man  skilled 
in  the  art  of  using  and  keeping  it  in  repair,  and  in  this  way  a  number  of  farmers 
could  bo  served  at  much  less  expense,  and  with  equal  or  greater  despatch,  than 
could  have  been  done  had  every  one  owned  a  machine. 

Thus  it  was  with  threshing  machines — which  were  taken  from  farm  to  farm, 
and  used  and  kept  in  repair  by  men  skilled  in  the  business;  and  thus  it  will 
undoubtedly  be  in  the  introduction  of  steam  power  for  the  purposes  of  cultiva- 
tion/ Au  engine,  to  become  a  profitable  investment,  must  be  so  constructed  as 
to  be  made  useful  in  other  departments  of  farm  labor  than  merely  ploughing  and 
cultivating  the  crop.  It  must  be  made  capable  of  adaptation  for  driving  a  thresh 
ing  machine,  sawing  wood,  grinding  provender,  churning,  washing,  pumping  water 
indeed,  almost  all  kinds  of  labor  now  performed  either  by  hand  or  animal  power 

If  steam  ploughing  is  ever  to  be  made  practicable,  if  the  steam  engine  is  to  become 
generally  useful  upon  the  farm,  "  it  can  only  be  so  at  a  moderate  expense. 
The  errors  in  the  attempts  yet  made  in  steam  ploughing  have  arisen,  perhaps, 
from  making  the  steam  engine  too  heavy,  and  on  too  large  a  scale." 

That  the  steam  engine  is  destined  to  supply  the  place  of  animal  power,  at 
least  in  a  great  degree,  in  agriculture,  there  can  be  no  doubt,  and  thus  effect  a 
great  reduction  in  the  expense  of  working  the  land,  and  become  a  powerful 
instrument  in  augmenting  the  productiveness  of  the  soil. 

The  following  paragraph  taken  from  a  valuable  work  on  the  use  of  steam  on 
farms,  (The  Farm  Engineer,  by  Robert  Ritchie,  0.  E.,  Edinburgh,  Scotland,) 
is  worthy  of  notice : 

Having  now  enumerated  a  variety  of  different  purp6ses  to  which  the  steam  engine  may  he 
applied  on  the  farm,  and  stated  the  simplest  and  most  economical  way  of  applying  the  first 
power  to  subordinate  machines,  any  one  who  has  paid  even  but  slight  attention  to  this 
subject  must  be  convinced  of  the  great  capabilities  of  such  a  power ;  nor  need  any  alarm  be 
felt  against  the  use  of  steam  (as  is  often  the  case  in  diminishing  human  labor)  when  thus 
applied  to  farm  purposes ;  as  we  may  see  that,  in  place  of  diminishing  labor,  the  extended  use 
'must  tend  to  increase  the  amount.  No  doubt  it  dispenses  with  manual  labor  for  some  pur- 
poses, but  in  most  of  these  human  strength  is  misapplied,  and,  it  may  be,  health  injured ; 
but  it  brings  forward  many  new  forms  of  mechanical  operations  whereby  the  people  may  be 
employed.  I  am  we\\  aware  that  many  intelligent  farmers  entertain  a  prejudice  against  the 
use  of  subordinate  machines,  from  their  supposed  complications  of  machinery. 

It  must  take  time  to  dispel  such  opinion* ;  but  the  best  way  to  do  so  is  by  those  who  use 
such  machines  and  modes  of  application,  showing  by  their  good  management  the  utility, 
success,  and  safety  which  attend  them.  Then  will  the  use  of  different  machines  be  gradually 
extended,  and  what  at  first  may  have  alarmed  the  farmer  become  a  source  ot  interest 
or  amusement  to  him ;  and  what  at  first  seemed  a  difficulty  in  management  will  soon 
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become  a  matter  of  daily  routine.  There  is,  indeed,  no  class  of  men  who  know  better  the 
true  value  of  economy  than  farmers,  and  they  justly  consider  well  and  deliberately  the  nature 
of  a  declared  improvement  before  they  embark  on  it ;  but  once  convinced  and  satisfied  oi 
the  advantages  of  any  plan,  there  are  none  who  are  more  gregarious  in  opinion  and  more 
ready  to  adopt  it.  It  will  never  be  the  fear  of  a  little  extra  trouble  or  danger,  which  may 
be  ai  moat  considered  imaginary,  that  will  deter  farmers  from  adopting  steam  in  every  variety 
of  manner  and  circumstances  on  farms,  if  they  are  satisfied  of  its  remunerative  advantages. 
Perhaps  in  no  branch  of  the  arts  is  there  a  better  scope  for  invention,  and,  perhaps,  less  risk 
of  mechanical  science  not  being  duly  appreciated  than  in  agriculture,  if  a  knowledge  of 
its  advantages  be  once  realized. 

It  remains,  then,  to  discover  by  what  means  such  improvements  may  he  made 
as  will  bring  the  great  power  of  steam  into  general  use  in  carrying  forward  the 
art  that  lies  at  the  very  foundation  of  all  our  national  prospe/ity. 

The  implements  of  husbandry  have  reached  a  point  of  commendable  utility, 
and  we  only  need  a  corresponding  improvement  in  propelling  power  to  render 
their  work  eminently  successful.  The  wants  of  mankind  at  the  present  day 
demand  a  solution  of  this  question.  The  point  to  be  gained  in  this  direction  is 
the  construction  of  a  locomotive  steam  engine  that  will  take  the  place  of  animal 
power  in  the  leading  business  of  farm  work,  but  more  especially  in  the  depart- 
ment of  ploughing  and  cultivation. 

That  engines  can  and  have  been  constructed  possessing  the  requisite  amount 
of  power  no  one  will  for  a  moment  question.  The  main  object  to  be  aimed  at 
is  to  make  them  less  unwieldy,  and  this  can  only  be  done  by  following  out  the 
Indications  of  nature,  both  by  the  redaction  of  the  weight  of  individual  machines, 
and  in  the  relative  increase  of  traction  surface. 
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B?  D.  S.  Ccrtiss,  Madison,  Wisconsin. 


From  personal  observation  of  the  application  of  steam  power  in  cultivation- 
together  with  a  careful  and  extended  examination  of  numerous  reports  by  inspect- 
ing committees  and  practical  farmers  in  Europe,  who  bave  had  large  expe- 
rience in  its  use,  I  am  convinced  that  it  can  be  adopted  in  this  country  with 
great  facility  and  profit  j  and  that  it  is  the  desideratum,  the  great  thing  now 
needed,  to  raise  and  advance  farming  to  the  highest  scale*  of  prosperity  and 
dignity,  in  which  men  of  the  best  minds,  highest  culture,  and  broadest  views, 
will  delight  to  engage  and  find  scope  for  enlarged  intellect  and  ambition. 
Pecuniary  gain  should  not  be  the  sole  measure  of  benefits  in  estimating  the 
value  of  any  apparatus  or  system ;  the  facilities  and  leisure  for  mental  elevation 
and  enjoyment,  with  the  increased  dignity  and  efficiency  in  the  profession  which 
will  be  promoted  by  its  adoption,  are  legitimate  and  weighty  results  to  be 
regarded  in  determining  the  question  of  approval. 

The  profession  of  agriculture  is  the  foundation  and  support  of  all  other  indus- 
tries, and  consequently  the  most  important  of  all ;  hence  it  should  receive  the 
encouragement  of  inventive  genius  and  have  all  attainable  aids  of  mind  and 
machinery  to  make  it  useful,  profitable,  and  attractive  to  the  highest  degree ; 
"everything  practicable  should  be  done  to  raise  it  from  its  present  character  of 
.  dull  drudgery  to  its  just  and  proud  position  among  liberal  and  respected  pro- 
fessions. The  deb'ghts  of  brain-work  must,  to  a  greater  extent,  relieve  the  toil 
of  physical  efforts;  mechanical  or  scientific  power,  which  can  suffer  neither  pain 
nor  fatigue,  should  be  made,  as  far  as  possible,  to  take  the  place  of  animal  mus- 
cles, which  do  suffer  pain  and  fatigue  and  become  exhausted. 
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Improvements  in  agricultural  operations  must  keep  pace  with  the  progress  of 
other  vocations,  such  as  manufactures,  commerce,  and  the  professions.  Nothing 
should  be  left  undone  which  we  can  fairly  effect,  to  increase  the  yield,  cheapen 
the  cost,  and  lighten  the  labor  of  obtaining  the  productions  of  the  earth ;  wo 
cannot  render  too  cheap  or  too  plentiful  the  necessaries  of  life  j  while,  at  the 
same  time,  the  operations  of  their  production  should  be  made  as  attractive  and 
respectable  as  possible,  that  intelligent  minds  may  find  as  much  inducement  to 
engage  in  this  as  in  any  of  the  other  pursuits  of  civilized  life.  Mind  must  be  per- 
mitted more  and. more  to  predominate  over  muscular  labor,  and,  as  far  as  may 
be,  machinery  must  take  the  place  of  animal  forces  in  farm  operations,  as  in  other 
pursuits  of  civilization. 

Unless  the  farmeV  keeps  pace  with  the  spirit  of  the  age,  uniting  art  with  science, 
he  will  find  himself  in  an  inferior  grade,  where  he  will  enjoy  less  of  the  bless- 
ings, treasures,  and  refinements  of  life,  and  endure  more  hard  work  than  other 
classes;  for  the  experience  of  all  enlightened  communities  proves  that  the  neces- 
saries of  life,  as  well  as  its  luxuries,  are  cheapened  and  improved  in  the  same 
proportion  as  the  ingenuity  of  the  mind  guides  the  power  of  the  muscles,  and 
the  mechanical  powers  supersede  the  animal  forces. 

STEAM  CULTURE  E*  EUROPE. 

Steam  power  has  in  Europe  become  extensively  employed  in  farm  operations 
generally,  such  as  harvesting,  threshing,  and  grinding  grain,  cutting  feed,  sawing 
wood,  &c;  but  the  principal  object  of  this  article  i§  to  furnish  a  history,  with  the 
results  of  its  application  in  the  cultivation  of  the  soil  in  different  localities  and  on 
various  kinds  of  lands,  that  parties  may  judge  for  themselves  from  their  own 
standpoint  and  necessities  whether  to  avail  themselves  of  its  use.  It  is  not  my 
purpose  to  advocate  or  favor  any  particular  machine  or  system,  but  to  state  facts 
generally,  and  leave  those  interested  to  choose  wfiicb,  if  any,  tackle  or  system 
will  bo  best  adapted  to  their  particular  ease. 

I  might  multiply  testimony  upon  the  subject  under  a  great  variety  of  manage- 
ment and  circumstances,  showing  equally  varied  degrees  of  success,  but,  as  with 
everything  else,  the  results  depend  upon  the  care,  system,  energy,  and  intelli- 
gence which  are  brought  into  the  business  as  well  as  upon  circumstances  and 
conditions ;  and  much  depends,  too,'upon  a  wise  adaptation  of  machinery  and  labor 
to  the  special  requirements  of  individual  cases.  This  paper  will  be  confined 
almost  entirely  to  facts,  to  practical  experience,  and  official  reports,  drifting  very 
little  into  theory  or  conjecture. 

The  earliest  recorded  attempt  to  apply  steam  power  to  the  cultivation  of  land 
was  stated  by  Mr.  John  C.  Sutton,  of  Shirley,  at  a  meeting  of  the  English 
Farmers'  Club,  as  published  in  the  Farmers'  Magazine,  as  follows : 

Tho  first  attempt  appears  to  have  been  made  as  far  back  as  1618,  was  revived  in  1634, 
and,  at  various  periods  since,  attempts  of  more  or  less,  importance  have  been  made  up  to 
1854.  We  find  in  1854  the  late  John  Fowler  exhibiting  his  steam  draining  plough  at  the 
Royal  Society's  meetings,  and  in  the  journal  of  that  society  is  the  remark,  that  surely  this 
great  power  can  be  applied  to  more  general  purposes,  and  we  commend  the  idea  to  engi- 
neers and  mechanics ;  and  the  suggestion  has  not  been  overlooked,  as  subsequent  successes 
amply  prove. 

As  early  as  1832  Messrs.  Heathcote  and  Parker,  of  England,  employed  trac- 
tion steam  engines  in  clearing  and  cultivating  a  large  tract  of  marshy  ground, 
lying  between  Manchester  and  Liverpool,  which  had  been  considered  unreclaim- 
able  by  my  other  means  then  at  hand. 

It  is  computed  that  more  than  half  a  million  dollars  were  expended  in  experi- 
ments for  steam  culture  in  England,  up  to  1858,  before  it  became  a  practical 
success ;  and  inventors  in  this  country  might  not  find  it  altogether  useless  to 
give  careful  study  and  attention  to  experiments  and  results  in  that  country  while 
pursuing  efforts  to  perfect  machines  adapted  to  our  wants. 
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Prom  several  reports  of  committees,  published  in  the  journal  of  the  Royal 
Society  of  Agriculture  in  England,  for  1867,  are  condensed  the  following  state- 
ments relative  to  tho  results  of  steam  cultivation  in  that  country,  the  facts  given 
suggesting  many  useful  hints  to  farmers : 

,  mb.  keep's  report. 

The  Royal  Society  designated  three  examining  committees  for  three  different 
sections  of  the  country.  Committee  No.  1 ,  consisting  of  three  gentlemen,  of  which 
Howard  Reed  was  chairman,  was  deputed  to  inquire  and  report  the  results  of 
steam  cultivation  in  the  counties  of  Norfolk,  Suffolk,  Cambridgeshire,  Hunting- 
donshire, Essex,  Surry,  Kent,  Sussex,  and  Hampshire.  They  examined  36  farms 
on  which  steam  power  was  used  in  cultivation,  and  completed  their  duties  in  22 
days  in  the  month  of  September,  1867.  Mr.  Reed  remarks,  in  the  opening  of  the 
report,  that  the  superiority  depends  not  so  much  upon  the  power  itself  as  upon 
the  party  that  wields  it.  One  successful  steam  farmer  said  to  the  committee  that 
he  had  been  over  some  steam  cultivated  farms  -without  perceiving  any  decided 
advantage,  and  he  had  been  over  many  others  where  he  discovered  as  many 
advantages  as  he  could  show  on  his  own  place ;  hence,  in  some  instances,  steam  cul- 
tivation is  not  a  profitable  investment,  not  from  any  defect  of  power  or  mechan- 
ical construction,  but  because  parties  do  not  take  the  advantage  they  might  and 
should  take  in  the  management  of  it.  Here,  as  elsewhere,  success  is  obtained 
only  when  one  combines  with  right  business  habits  a  fair  knowledge  of  principles. 
And,  Mr.  Reed  continues,  this  entirely  concurs  with  our  experience  everywhere, 
in  steam  as  in  other  farming. 

Much  difference  of  opinion  was  encountered  as  to  the  character  of  the  soil ; 
almost  invariably  it  was  represented  as  unusually  heavy,  and  for  this  reason  one 
question  was  often  asked,  "  How  many  horses  do  you  use  in  ploughing  to  a  depth 
of  6  inches  V  The  answers,  with  our  personal  observations,  enabled  us  to  some 
extent  to  classify  the  farms  according  to  the  texture  of  the  soils. 

Mr.  Allen,  the  owner  of  one  farm  examined,  spoke  very  confidently  of  the 
increased  bulk  of  his  crops  since  the  application  of  steam;  but  he  experienced 
just  those  difficulties  with  which  any  one  would  expect  to  meet  in  attempting 
to  cultivate  a  heavy-land  farm  not  well  drained — these  hindrances  being  much 
increased  in  a  rainy  season.  The  work  done  by  him,  during  the  day  of  10  hours, 
with  steam  plough  or  cultivator,  was  about' 8  acres,  ploughed  8  to  12  inches 
deep.  After  the  harvesting  of  the  hay  crop,  Jjily  1,  323  acres  were  ploughed 
and  cultivated,  though  not  more  than  20  acres  could  have  been  done  without 
the  steam  power,  and  it  was  all  well  cleaned  and  in  fine  tilth  for  straw  or  root 
crops. 

Another  farm  visited  was  Mr.  Harvey's,  with  soil  of  such  tenacity  that  three 
stout  horses  had  enough  to  do  in  turning  a  furrow  slice  7  or  8  inches  deep. 
Mr.  H.  does  not  agree  in^he  opinion  of  some  of  his  neighbors  as  to  the 
unprofitableness  of  thorough  draining.  During  the  first  year  of  his  experience 
with  steam  ho  met  with  every  conceivable  accident  and  hindrance,  and  the 
expenses  for  repairs  were  frightful )  yet  he  stuck  to  the  machine  through  all 
adverse  circumstances,  trained  himself  and  his  men  to  the  use  of  it,  and  success- 
fully outlived  the  jeers  of  those  who  are  always  ready  to  depreciate  the  efforts 
of  men  of  progress.  Breaks  or  delays  are  seldom  or  never  known  now ;  during 
a  day  of  10  hours  8  to  10  acres  are  ploughed  to  the  most  desirable  d^pth ;  wheat 
stubble  broken  up  15  inches  deep,  and  increased  yield  obtained.  He  has  done 
contract  ploughing  for  his  neighbors  9  to  10  inches  deep,  at  125.  per  acre.  In 
August  he  ploughed  in  17  days  113  acres,  10  to  12  iaches  deep,  at  a  cost  of  only 
<£26  10s.  for  the  manual  labor  required  in  doing  it. 

Mr.  Wallis,  another  steam  farmer,  in  comparing  horse-labor  with  that  of  steam, 
in  case  of  deep  work,  says  there  is  no  doubt  about  the  great  advantage  of  the 
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latter.  The  Marqnis  of  Tweedsdale's  great  plough,  worked  with  12  horses,  got 
over  about  half  an  acre  a  day,  but  the  seven-horse  power  engine  did  3  acres 
a  day  to  the  same  depth,  with  about  50  pounds  of  steam  pressure.  Mr.  W. 
thinks  that  upon  farms  of  300  acres  it  will  pay  to  have  steam  tackle.  His 
experience  shows  that  not  only  is  the  yield  of  wheat  increased  about  4  bushels 
to  the  acre,  but  its  quality  is  improved  and  market  value  increased ;  the  root 
crops  and  clover  also  are  improved  ;  the  work  is  not  only  done  with  greater 
despatch,  but  with  more  certainty  at  the  best  possible  time ;  once  it  was  difficult 
to  say  when  even  four  teams  would  finish  a  20-acre  field,  on  account  of  precari- 
ous weatber,  but  now,  with  steam,  the  time  of  finishing  a  large  field  can  be  cal- 
culated within  an  hour. 

Mr.  Huston  has  derived  much  advantage  from  steam  culture,  being  able  to 
turn  up  deep  subsoil,  with  a  plough  made  purposely  for  it,  to  the  depth  of  15  or 
18  inches;  he  claimed  largely  increased  yields,  and  greater  breadth  cultivated, 
since  he  employed  steam ;  he  says  he  obtained  full  one-fourth  more  an  acre  of 
barley  and  wheat;  he  also  realized  the  advantage  of  despatch  and  seasonable 
work ;  steam  had  saved  his  crop  more  than  once,  and  given  him  the  benefit  of 
having  his  seed  put  in  properly  as  well  as  seasonably. 

Mr.  Smythe,  at  Newsellsbury,  county  of  Herts,  was  visited  in  September.  His 
farm  consists  of  700  acres  arable  land,  and  50  acres  of  pasture;  extending  over 
an  undulating  surface,  with  many  steep  inclines,  part  loam,  light  soil,  and  stiff 
clay ;  part  could  be  ploughed  with  two  horses,  and  portions  required  three  horses 
to  plough  5  inches  deep.  Water  was  scarce,  being  brought  three  miles  for 
the  engine.  He  says  steam  enables  him  to  get  crops  where  before  he  had  to 
fallow  one  season.  By  deepening  his  soil  he  gets  increased  crops  and  better 
quality,  with  greater  breadth  cropped. 

After  having  gone  over  and  completed  the  examination  of  this  list  of  farms  of 
various  soils  and  locations,  Mr.  Reed  proceeds  to  state  at  length  the  conclusions 
arrived  at- by  the  committee,  which  have  been  condensed  as  follows :  Upon  heavy 
and  medium  soils  the  benefits  of  steam  cultivation  are  greater  and  more  apparent. 
A  deeper  culture  is  effected  than  it  is  possible  for  horses  to  make,  producing  a 
highly  beneficial  change  in  the  texture  of  the  soil.  It  secures  additional  efficiency 
of  drainage;  augments  the  value  of  manures  applied;  brings  into  operation  from 
below  latent  properties  of  fertility ;  fits  the  land  for  the  growth  of  greater  variety 
of  crops ;  renders  it  more  fit  for  pasture ;  and  allows  of  a  greater  number  of  con- 
tinuous crops. 

Instances  of  these  improvements  and  their  advantages  are  not  single  or  unfre- 
quent,  but  general  wherever  tried.  Another  perceptible  result  is  the  rapidity 
with  which  farm- work  is  accomplished ;  not  only  are  the  operations  done  quicker, 
but  better,  and  at  less  expense ;  all  collateral  movements  have  imparted  to  them 
a  speed  and  a  "whir"  characteristic  of  steam;  men  acquire  the  prompt,  active 
habit  of  doing  the  day's  work  within  the^day,  and  not  leaving  it  for  to-morrow. 

Steam  is  thus  working  a  revolution  in  farm  practice,  and  in  the  character  of 
the  rural  population,  who  are  being  trained  for  the  age  of  machinery  in  agricul- 
ture; and  with  this  celerity  of  motion  will  be  coupled  accuracy,  promptness, 
reliableness,  and  certainty  as  to  amount  and  time  of  accomplishment,  which  are  no 
small  advantages. 

To  the  lighter  lands  it  had  been  generally  considered  that  steam  was  not 
adapted,  and  its  progress  hitherto  in  srach  districts  has  been  comparatively  small ;  for 
it  seems  to  have  been  assumed,  but  somewhat  hastily,  that  land  ploughed  easily 
by  a  team  of  horses  is  no  place  for  steam;  yet  those  light-land  farmers  who  have 
fully  tried  steam,  even  with  the  apparatus  adapted  particularly  to  heavy  lands, 
have  formed  a  different  opinion,  as  the  deep  culture  which  drains  and  relieves 
a  wet  soil  in  a  rainy  season  also  benefits  a  dry  or  burning  soil  in  a  dry  season, 
by  allowing  needed  moisture  to  rise  from  below,  while  what  little  falls  on  the 
surface  is  sooner  absorbed  and  more  fully  retained.    But  heretofore  steam  has 
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been  applied  to  light  lands  under  disadvantages,  and  no  one  knows  fairly  what 
may  be  done  on  such  lands  until  implements  adapted  expressly  to  them  have 
been  tested. 

MR.   CLARKE'S   REPORT. 

Committee  No.  2,  of  which  J.  Algernon  Clarke  was  chairman,  was  deputed  by 
the  Royal  Society  to  report  the  results  of  steam  tillage  in  the  counties  of  North- 
umberland, York,  Lincoln,  Nottingham,  Stafford,  .Salop,  Flint,  Montgomery, 
Worcester,  Warwick,  Gloucester,  Somerset,  Dorset,  Wilts,  Berks,  Oxford,  Bucks, 
Bedford,  and  Northampton. 

The  report  of  this  committee  embraces  the  experience  of  about  140  practical 
farmers  who  have  used  steam  in  cultivation  upon  an  area  of  about  66,000  acres 
of  arable  land  of  various  kinds,  composed  of  farms  differing  in  size  from  200  to 
2,500  acres,  upon  most  of  which  steam  has  been  thoroughly  tried,  with  very 
general  satisfaction  and  success. 

Mr.  Clarke  remarks  in  the  outset  that  it  is  high  time  to  disabuse  ourselves  of 
the  impression  that  steam  tillage  apparatus  is  novel,  and  therefore  to  bo  loaded 
with  doubt  and  distrust;  on  the  contrary,  it  has  settled  experience  on  its  side, 
and  is  amenable  to  similar  rules  of  calculation  and  esteem  as  other  machinery, 
for  steam  ploughs  have  been  in  use  long  enough  to  give  us  trustworthy  data  of 
their  usefulness.  Mr.  Clarke's  report  is  divided  between  light  and  heavy  lands; 
and  he  says,  comparatively  little  really  light  soil  was  seen  under  steam  cultiva- 
tion by  the  committee ;  hence  the  report  is  not'  so  complete  upon  the  latter  as 
upon  heavier  farms. 

.In  1858,  when  steam  tillage  was  in  favor  only  with  men  of  advanced  ideas 
and  liberal  foresight,  Mr.  J.  F.  Edwards,  of  "  Taubolt  farm,"  Northamptonshire, 
ventured  upon  the  purchase  of  a  set  of  the  Woolston  steam-tackle,  consisting  of 
a  windlass,  ropes,  &c,  with  a  three-tined  and  a  five-tined  cultivator,  Fowler's 
three-furrow  plough,  and  Hornsby's  eight-horse  portable  engine,  the  cost  of  the 
whole  being  <£500  ;  and  he  found  no  difficulty  in  teaching  his  ordinary  farm 
laborers  to  manage  the  apparatus  successfully,  the  hands  necessary  to  work  it 
being  three  men  and  three  lads,  at  an  expense  of  only  105.  per  day  for  the  labor. 
Mr.  Edwards's  farm  contains  300  acres  of  arable  land,  loam,  on  clay  sub-soil. 
Before  the  employment  of  steam  power  he  used  three  horses  and  ploughed  4 
inches  deep.  Since  the  adoption  of  steam  he  has  worked  about  200  acres  annu- 
ally, ploughing  7  to  9  inches  deep,  at  a  cost  of  85.  to  125.  per  acre.  His 
decided  testimony  was  that  the  work  is  better  done,  the  land  warmer,  dryer, 
more  forward,  and  not  so  "  starved,"  and  the  crops  larger  and  finer.  The  great- 
est advantage  is  found  to  be  on  his  strongest  and  heaviest  land,  the  portions  that 
had  been  badly  drained  being  now  the  best ;  the  texture  of  the  soils  is  changed 
for  the  better,  and  the  land  ploughs  much  easier  year  after  year.  He  said  the 
only  thing  amiss  with  him  is  that  he  needs  a  ten-horse  power  engine,  instead  of 
the  eight-horse  machine. 

Mr.  Sowerby's  farm,  in  Lincolnshire,  embraces  650  acres  of  arable  land,  loam 
on  clay,  upon  which  plotfghing  to  the  depth  of  4  or  5  inches  is  stiff  work  for 
a  pair  of  horses;  his  fields  20  to  30  acres.  Mr.  S.  expressed  himself  fully 
satisfied  with  the  results.  His  ploughing  costs  6s.  to  8s.  per  acre,  the  cultiva- 
tion somewhat  less ;  but  the  great  advantage  is  that  the  drainage  is  better,  tho 
land  cleaned  of  weeds  and  thistles,  the  soil  permanently  improved,  and,  conse- 
quently, a  decided  increase  of  crops. 

Mr.  Dring,  of  Lincolnshire,  at  first  used  similar  tackle  to  the  above.  He  has 
worked  several  farms ;  lands,  part  of  them  strong  alluvial,  part  flinty,  with 
some  marsh ;  surface  level  and  uneven,  some  hilly ;  fields  6  to  26  acres.  Later 
he  worked  with  Smith  &  Chandler's  ten-horse  power;  average  day's  work 
in  small  fields,  6 J  acres;  in  large  ones,  10  acres.    Mr.  Dring  has  not  parted 
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-with  his  horses,  and  yet  is  satisfied  with  the  advantages  of  steam  culture,  as 
it  always  u  brings  him  in  time  with  his  crops,  both  seeding  and  gathering." 

Mr.  W.  J.  Edmunds's  place,  in  Gloucestershire,  was  found  to  be  one  of  the 
best  examples  of  completeness  and  expedition  in  steam  tillage  met  with  in  the 
compass  of  the  tour.  He  occupies  about  1,000  acres  arable  and  200  grass  land, 
in  fields  of  10  to  35  acres,  tolerably  level;  soil,  stone-brash,  sandy  loam,  clay, 
and  limestone ;  uses  Fowler's  14-horse  power  and  anchorage,  long  and  short 
rope  tackle,  four-furrow  plough  and  six-tine  cultivator,  with  set  of  drags,  &c. ; 
whole  cost,  short  of  <£1,000.  Mr.  Edmunds  says  the  average  cost  of  the  tilled 
lands  is  about  45.  per  acre  for  ploughing  and  25.  for  the  cultivating  and  drag- 
ging. He  finds  the  advantages  to  be  improved  drainage,  cheaper  tillage,  sea- 
sonable performance  of  the  operations,  with  more  surface  tilled  and  increased 
yields;  his  greatest. benefits  being  obtained  on  stiff  soil  and  with  wheat  and 
*  oats,  as  well  as  roots ;  the  crops  all  being  more  equable,  from  the  more  even 
preparation  of  the  ground  and  the  more  uniform  seeding.  He  gets  out  of  his 
engine  the  following  large  amount  of  work  :  on  heavy,  stiff  lands  it  ploughs  or 
digs  8  acres  a  day ;  on  lighter,  10  acres  (one  acre  per  hour)  a  day.  This  is 
the  average  daily  work,  though  the  machine  often  ploughs  60  acres  a  week ;  tho 
total  cost,  including  interest,  is  85.  10c?.  per  acre ;  of  cultivation  the  engine  does 
18  acres,  though  varying  from  15  to  25  acres  per  day,  at  a  cost  of  35.  Bd.  to 
45.  6d.  per  acre.  Finding  plenty  of  work  on  his  1,000  acres  for  this  machine, 
Mr.  E.  expressed  the  purpose  of  procuring  another  tackle  to  start  steam  cultiva- 
tion on  another  farm,  the  first  not*  being  sufficient  for  two  large  farms. 

Mr.  John  Walter,  of  Berkshire,  employs  steam  tillage  on  his  "  Bearwood" 
farm,  of  400  acres  arable  land,  and  300  pasture.  The  land  is  tolerably  level, 
in  fields  of  20  to  100  acres,  being  chiefly  a  reclaimed  heath,  of  various  soils, 
light  and  gravelly,  and  loam,  with  clay  sub-soil.  His  course  of  husbandry 
•embraces  about  one-fifth  roots,  balance  grains.  The  chief  benefits  he  finds  from 
steam  cultivation  are :  more  thorough  tillage,  increased  crops  of  turnips  on  stub- 
ble, tares,  &c,  which  have  increased  his  other  crops.  His  tackle  consisted  of 
Clayton  &  Shuttleworth's  ten-horse  portable  engine,  with  Howard's  three-furrow 
plough,  windlass,  five-tined  cultivator,  and  set  of  narrows,  with  ropes,  &c,  all 
costing  <£716 ;  and  the  results  of  its  performance  have  been  entirely  satisfac- 
tory, in  view  both  of  diminished  expenses  and  augmented  produce. 

The  Duke  of  Marlborough,  Oxfordshire,  has  employed  steam  cultivation  since 
1861  on  loam  land,  with  sub-soil  of  rubble  rock;  a  farm  of  about  760  arable 
acres,  and  1,600  in  grass  and  pasture,  tolerably  level,  with  fields  of  30  to  40 
acres.  His  apparatus  consists  of  Howard's  three-furrow  plough,  five-tined  cul- 
tivator, windlass,  ropes,  &c,  drawn  by  a  ten-horse  portable  engine,  which  breaks 
up  an  average  of  9  to  10  acres  a  day,  at  a  cost  of  45.  3d.  to  5s.  per  acre,  pro- 
ducing improved  texture  of  soil  and  increased  yield.  Experience  of  five  years 
on  some  5,000  acres,  wherein  this  machine  has  done  over  1,000  acres  a  vear,has 
convinced  tho  Duke  and  his  agent,  Mr.  Napier,  of  the  great  utility  and  profit  of 
steam  cultivation. 

Such  are  tho  committee's  opinions  and  experience  .in  regard  to  the  results  of 
steam  tillage  on  medium  and  light  lands ;  and  Mr.  Clarke  further  remarks : 

In  many  light  land  and  other  districts,  now  popularly  supposed  to  be  unadapted  to 
steam  tillage,  we  have  not  the  least  doubt  that  it  only  requires  that  the  machinery  be 
practically  adapted  to  these  particular  kinds  of  land  in  order  that  it  may  be  as  completely 
successful  as  in  other  soils,  and  to  win  its  way  to  success  in  all  directions. 

The.  following  is  a  synopsis  of  Mr.  Clarke's  report,  particularly  on  some  of 
the  farms  denominated  very  heavy  land  farms. 

Mr.  F.  W.  Bignell,  of  Stony  Stratford,' farms  222  acres ;  the  soil  and  sub- 
soil are  a  heavy,  tenacious  clay  j  he  has  had  several  years'  trial  with  steam 
tillage,  and  it  has  banished  the  bone  fallow  altogether,  enabling  turnips,  mangolds, 
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&c,  to  be  grown  instead,  and  the  fallow  crops  are  clean  and  productive.  With 
an  eight-horse  engine  and  three-tine  cultivator,  four  to  five  acres  are  worked, 
and  seven  in  long  days,  on  fields  of  20  to  30  acres.  Among  the  chief  bene- 
ficial results  on  this  cold,  stiff-clay  farm  is  a  much  moro  effectual  drainage, 
caused  by  the  deeper  stirring  of  tho  ground,  with  this  stout  steam  ploughing, 
producing  warmer  and  dryer  soil  ;  the  old  high  backed-up  furrows  and  lands  are 
levelled,  and  still  the  water  does  not  stand  anywhere  on  the  surface,  as  formerly, 
under  the  old  horse-ploughing,  even  in  a  wet  time ;  and  altogether  the  advan- 
tage of  steam  culture  has  been  very  considerable. 

.Mr.  William  Lavender,  of  Bedford,  has  had  eight  years'  experience  with 
steam,  under  thorough,  business-like  management.  He  occupies  550  acres  of 
arable  land,  strong  clay  and  loam,  on  clay  sub-soil,  and  always  more  or  less 
wet,  until  the  application  of  deep  steam  ploughing ;  and  his  decision  is  that  all. 
heavy  lands  should  be  well  "  steamed,"  and  were  he  now  without  a  steam  plough 
and  cultivator  he  certainly  would  buy  one  to-morrow ;  as  to  drainage,  ho  says 
this  deep  ploughing  makes  decidedly  the  dryest  ground,  giving  the  largest  yield. 

The  farm  of  Mr.  James  Bartlett,  of  Northamptonshire,  was  visited  and  exam- 
ined, one  chief  object  being  to  learn  the  practical  working  of  the  Woolston 
implements,  and  a  peculiar  form  of  windlass  made  by  Edward  Hayes,  of  Stony 
Stratford,  the  great  advantage  of  which  was  said  to  be  in  the  fact  that  relays  of  hands 
might  be  worked,  while  the  steam  horse  never  got  weary,  though  never  pulled  up 
for  rest  during  the  24  hours ;  it  appearing  that  Hayes'  method  does  for  the  sta- 
tionary engine  system  what  two  engines  do  for  the  moving  engine  system,  by 
abolishing  tho  risky  practice  of  signaling  when  both  cannot  be  seen,  whereby 
the  work  of  ploughing  can  proceed  in  dark  and  foggy  weather,  by  dusky  twi- 
light, or  even  by  moonlight,  with  perfect  safety  to  machinery  and  men.  The 
rate  of  worl^  on  this  farm  is  5  to  6  acres  a  day  with  a  three-tiner,  and  8 
acres  with  a  five-tiner,  the  soil  being  stiff  clay,  taking  four  horses  to  plough  six 
inches  deep. 

Mr.  J.  C.  Robinson,  of  Bedford,  occupies  400  acres  arable  land  and  200  acres 
pasture;  part  of  the  surface  is  flat,  some  very  hilly;  soil,  generally  very  heavy 
clay,  with  subsoil  of  gault  or  drift  chalk-stone ;  fields,  5  to  42  acres.  Mr.  R.'b 
experience  extends  over  a  period  of  seven  years.  At  first  he  worked  a  Smith's 
cultivator  three  years — then  seeing  that  his  neighbor  Pike  could  "  break  up  his 
land  and  form  a  good  seed  bed  by  going  once  over  it,"  with  Howard's  cultivator, 
while  he,  with  Smith's,  "  had  to  go  twice  over  his  land,"  he  purchased  Howard's 
implement.  An  eight-horse  engine  cost  <£255  and  the  apparatus  cost  <£250,  every- 
thing included,  making  a  total  of  «£505.  The  average  land  worked,  5  to  7 
acres  a  day,  and  at  a  cost  of  abdut  5s.  9d.  per  acre.  He  gets  better  crops,  which 
he  attributes  mainly  to  more  work  being  done  in  dry  weather  and  early  autumn. 
Mr.  R.  is  in  favor  of  deep  ploughing  and  thorough  drainage,  which  makes  dryer, 
warmer  land;  and  he  says  clay  land  should  never  be  worked  at  all  except  when 
it  is  dry;  for  if  moved  when  dry  the  air  works  deeper  into  and  through  it,  making 
it  more  mellow,  and  promoting  better  growth. 

In  reading  over  the  many  reports,  &c.,  from  the  scores  of  forms  where  steam 
trials  have  been  carefully  made,  I  find  that  the  uniform  testimony  is  to  tho  same 
point,  that  deeper  ploughing  modifies  the  effect  of  drought,  secures  better  drainage, 
affords  longer  time  for  working  greater  breadth  and  thus  insures  larger  yields 
of  all  crops. 

Mr.  Thomas  Revis,  of  Buckinghamshire,  occupies  800  acres  of  arable  land, 
of  loam,  gravel  and  clay,  some  very  heavy  and  stiff,  on  clay  and  chalk  6ubsoil ; 
surface,  mostly  level ;  in  fields  of  20  to  60  acres.  He  uses  a  ten-horse  engine, 
with  Howard's  tackle.  His  average  work  is  6  to  8  acres  a  day.  He  says 
the  greatest  advantage  of  this  deep  steam-tillage  is  the  better  drainage  and 
improved  texture  of  soil.  He  uses  his  steam  apparatus  more  particularly  after 
harvests,  to  cultivate  100  acres  for  wheat,  and  if  for  no  other  purpose  he  would 
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not  be  without  it.    The  weather  was  so  wet  that  he  could  not  have  put  in  his 
wheat  but  for  the  expeditious  work  of  the  steamer. 

John  W.  Pell;  of  Thrapson,  states  that  the  great  gain  which  he  finds  in  the 
use  of  steam  consists  in  a  better  drainage  of  the  heavy  staple,  by  "  breaking  up 
the  hard-panny  subsoil,"  and  thus  bringing  a  greatly  increased  root  crop;  while, 
also,  the  grain  crops  have  been  increased  to  the  extent  of  6  bushels  to  the  acre 
above  former  production.  Such  handsome  results  having  accrued  it  matters  very 
little  whether  or  not  steam-tillage  costs  a  few  pounds  more  than  the  old  horse- 
tillage,  which  it  has  displaced ;  though  it  is  not  certain  at  all  that  the  cost  is 
increased  by  steam  over  horses. 

Owen  Wallis,  of  Northampton,  occupies  a  farm  of  375  acres  arable  land  and 
28  pasture,  with  a  large  grazing  farm  at  some  distance  away ;  and  he  has  had 
five  years'  experience  with  steam  cultivation.  The  largest  portion  of  his  farm  is 
clay  loam,  on  stiff  clay  subsoil,  containing  flints  and  pebbles ;  four  fields  of  stiff 
clay;  surface,  gentle  slopes,  without  steep  hiXs.  In  1861  Mr.  Wallis  bought  a 
Fowler's  fourteen-horse  engine,  with  plough,  cultivator,  drag-harrow,  ropes,reeX,  &o. 
With  it  from  300  to  400  acres  have  been  grubbed  or  ploughed  each  year  j  alto- 
gether about  2,000  in  five  years ;  the  daily  performance  averaging  6  acres  with 
the  digger  or  plough,  and  12  acres  with  the  cultivator,  being  done  much  mpre 
cheaply  and  much  better  than  by  any  horse  power.  At  the  beginning  of  the  fallow- 
break  the  cultivating  was  done  6  to  8  inches  deep,  whereas  now  the  digger 
is  put  in  9  to  10  inches  deep.  By  the  use  of  steam  Mr.  W.  gets  five  crops, 
where  before  he  got  only  four,  the  fields  then  lying  fallow  once  in  five  years  j 
but  now  the  deep  ploughing,  effected  by  steam,  brings  up  new  earth,  which, 
mixing,  renews  the  old  soil,  and  obviates  the  necessity  of  fallow ;  and  herein  is 
another  gain,  getting  an  additional  year's  crop,  as  well  as  increased  annual  yield. 

The  operations  of  James  W.  Watts,  in  Northamptonshire,  are  extensive  and 
varied,  and  present  as  fair  a  showing  of  the  effects  of  steam  tillage  as  any  place 
examined ;  and  the  results  are  therefore  given  in  fuller  detail  than  in  most  cases. 
Mr.  Watts  occupies  570  acres  arable  land  and  400  in  grass,  the  soil,  for  the  most 
part,  being  a  strong  poor  clay,  on  a  tenacious  clay  subsoil,  with  occasional 
patches  of  red  land,  of  more  productive  quality ;  the  surface  is  hilly  with  many 
steep  slopes,  even  preventing  one  end  of  the  headland  being  seen  from  the  oppo- 
site headland,  thus  rendering  sharp  practice  necessary  with  the  steam-plough  sig- 
nals; fields,  30  to  65  acres.  This  tackle,  purchased  in  October,  1861,  consists  of 
a  fourteen-horse  Fowler  engine,  anchorage,  ropes,  &c„  with  a  four-furrow  plough, 
seven-tine  cultivator,  &c.,  the  whole  costing  <£945.  The  cultivator  is  used  more  than 
the  turn-over  plough,  the  principal  operation  being  to  break  up  stubble  grounds 
in  autumn  and  cross  them  preparatory  for  green  spring  crops.  On  clean  land  the 
plough,  with  digging  breasts  on,  is  the  best  implement  for  this  autumn  work,  to 
be  followed  by  the  cultivator  crosswise  in  the  spring.  With  steam  at  80  pounds' 
pressure,  using  10  to  11  cwt.  coal  per  day,  the  work  done  is  5  to  6  acres 
ploughing,  or  8  to  11  acres  cultivating.  Summing  up  all  the  expense, 
including  wear  and  tear,  interest,  &c.,  the  cost  per  acre  is  Is.  against  16s.  for  the 
same  by  horse  power,  though  the  former  is  better  done  than  the  latter.  The 
permanent  effects  recognized  on  this  farm  are  shown  in  the  better  drainage,  dryer 
soil,  broader  surface-sown,  the  high  furrows  or  ridges  levelled  down,  no  water 
standing  on  the  surface  as  before,  even  after  the  heaviest  rains,  the  average  rain- 
fall being  26  inches ;  increase  of  yield,  and  a  still  greater  gain  even  than  aug- 
mented crops  per  acre,  is  found  in  the  increase  of  acreage  of  crops  grown — not  only 
Greater  breadth  of  roots,  but  also  of  grains,  because  little  or  no  fallow  is  allowed, 
eep  and  seasonable  ploughing  doing  away  the  necessity  of  fallows,  the  usual 
four-course  rotation  system  in  this  country  being  now  changed  to  a  five-course 
rotation,  taking  three  straw  crops  together,  instead  of  two  with  a  fallow.  The 
9ame  general  advantages  are  realized  in  this  matter  that  are  derived  everywhere 
by  prompt,  thorough  and  seasonable  operations  in  cultivation. " 
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Lord  Sudeley,  of  Cheltenham,  first  worked  a  Howard  set  of  tackle  with  a  ten- 
horse  engine,  in  1864-5 ;  but  this  experience  proving  that  more  power  was  needed 
on  his  heavy,  strong  land,  for  very  deep  ploughing ,  a  twelve-horse  engino  was  pro- 
cured. His  tackle  now  consists  of  Howard's  strong  traction-engine,  boiler  placed 
transversely  across  the  framing,  carrying  two  winding  drams,  snatch-blocks, 
anchors,  porters,  &c.,  for  tho  roundabout  system,  with  1,600  yards  of  wire  rope,  a 
five-tine  cultivator,  a  three-furrow  plough,  and  a  traction  wagon  j  the  total  cost 
being  c£968.  His  fields  average  20  acres ;  the  soil  is  very  tenacious,  with  stiff  blue 
clay  sub-soil ;  the  surface  hilly,  with  some  steep  inclines.  Under  these  conditions 
the  6team  plough  turns  over  3  to  4  acres,  to  tho  depth  of  10  to  12  inches, 
daily,  and  the  cultivator  does  4  to  5  acres,  including  removals  and  stop- 
pages. This  farm  has  100  acres  arable  land,  and  160  acres  pasture ;  hence  the 
apparatus  is  let  out  for  hire,  having  worked  on  ten  different  farms  during  the 
year.  Mr.  Colsey,  tho  agent,  says  the  drainage  is  more  effectual ;  root  crops  are 
larger,  and  fed  off  to  a  better  advantage  j  while  a  considerable  larger  breadth  of 
crops  are  grown,  under  steam  tillage,  than  before. 

M.  C.  Kandell,  of  Worcestershire,  has  had  ten  years'  trial  in  the  use  of  steam 
for  cultivation  of  his  lands,  and  his  testimony  is  valuable  and  reliable.  His  farm 
consists  of  430  acres  of  arable  land,  and  220  acres  pasturo ;  soil,  for  the  most 
part,  stiff  blue  clay,  with  a  little  sandy  land ;  tho  surface  uneven,  with  some 
steep  places,  and  fields  about  22  acres  in  size.  He  says  tho  greatest  advantage 
of  steam  culture  consists  in  being  able  to  take  advantage  of  favorable  weather 
for  the  work,  and  the  more  effectual  drainago  secured  by  tho  deep  ploughing, 
Smith's  grubber  tearing  up  the  clay  even  deeper  than  the  tool  is  set.  In  one  field, 
a  little  (balling,  the  water  used  to  stand  for  24  hours  after  a  rain,  but  such  has 
not  been  the  case  since  the  engine  broke  up  the  subsoil  below  the  old  staple. 
Mr.  Randell  thus  sums  up  his  views  with  regard  to  the  three  different  implements 
which  ho  has  used : 

Without  Fowler's  three-furrow  plough  I  should  not  have  moved  an  acre  an  autumn,  but  with 
it  we  got  over  some  87  acres,  and  at  less  cost  than  it  was  done  in  years  before.  6o  I  come 
to  the  conclusion  therejis  good  in  all  these  implements.  Smith's  for  real  hard  work,  How- 
ard's for  crossing,  and  Fowler's  for  doiDg  that  which  neither  of  the  others  can  do  as  well.  I 
have  all  threo,  and  have  tried  them. 

•       After  going  through  the  detailed  results,  discovered  in  examining  the  above, 
and  many  other  farms  named  in  his  report,  Mr.  Clarke  says,  in  conclusion  : 

That  wet  as  the  weather  has  been  for  a  long  time,  we  found  clay  fields  lying  in  splendid 
tilth  for  wheat  seeding,  with  a  broken-up  staple  soil  nearly  a  foot  deep,  which  is  about  twice 
the  depth  that  it  was  worked  under  tho  former  regime  of  the  four-horse  team  ploughing ;  while 
more  or  less  economy  of  tillage  and  increase  of  produce  marks  almost  every  instance  noticed, 
the  failures  or  doubtful  results  being  easily  explainable,  so  that  the  committee  havo  arrived 
at  this  clear  conviction  and  conclusion:  Steam  cultivation,  in  the  main,  answers  the  full 
expectation ;  and  in  cases  where  anybody  has  tried  and  given  it  up,  we  are  sure,  from  the 
uniform  success  of  so  many  men  in  different  parts  ot  the  country,  with  every  variety  of  soil 
and  situation,  that  there  must  be  an  explanation  of  the  facts— either  the  fault  of  the  manager 
.  or  defect  of  the  particular  machinery,  not  at  all  affecting  the  credit,  or  chargeable  to  the 
'  fault,  of  steam  tillage.  One  fact  is  patent  to  all,  that  while  some  will  follow  the  example  of 
the  successful  steam-plowman,  others  will  be  warned  off  by  the  few  who  fail  in  its  adop- 
tion, the  brave  imitating  the  success,  but  the  timid  the  failures. 

§me,  Coleman's  report. 
n  committee,  Mr.  John  Coleman  chairman,  ^vas  deputed  to 
report  the  results  of  steam  cultivation  in  the  counties  of  York,  Durham,  Cumber- 
land, Westmoreland,  Lancaster,  Salop,  Nottingham,  Stafford,  and  Leicester. 

The  character  of  the  farms,  the  manner  of  tillage,  and  implements  used, 
and  the  results  produced,  as  examined  by  this  committee,  were  found  to  bo 
substantially  the  same — varied  in  minor  particulars  by  circumstances  of  location, 
capital,  or  intelligence  of  the  operators — as  those  reported  upon  by  Mr.  Reed  and 
Mr.  Clarke,  and  the  information  obtained,  M'ith  conclusions  arrived  at,  by  Mr. 
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Coleman,  are  essentially  similar  to  those  reported  by  the  former  named  gentle- 
men, the  uniform  testimony  being  equally  favorable  for  the  employment  of  steam 
power  in  cultivation ;  all  showing  clearly  to  the  reasonable  mind  that,  under 
judicious,  thorough  management,  great  advantages  are  derived  from  the  use  of 
steam  culture,  in  all  localities  and  upon  all  varieties  of  farming  lands.  In  con- 
cluding his  report  Mr.  Coleman  says : 

In  endeavoring  to  arrive  at  conclusions,  wo  avoid  instituting  comparisons  as  to  the  merits 
of  the  different  inventions.  On  this  point  readers  will  judge  for  themselves,  but  wo  will 
point  out  some  of  the  conditions  deemed  most  suitable  for  each.  Where  the  farms  are  small, 
less  than  300  acres  arable,  the  lands  hilly  and  fields  irregular,  we  be!  ieve  the  roundabout  system 
most  practical  and  economical,  whether  the  soil  bo  light  or  heavy.  In  cases  where  the  fields 
are  large,  level,  and  stiff,  and  the  area  greater,  the  direct  traction  offers  advantages,  in  its  greater 
available  power  for  deeper  work.  On  large  areas  of  light  land  large  results  would  be  derived 
from  tho  double  engines.  Our  general  conclusion  is  that  success  depends  more  upon  manage- 
ment than  upon  the  peculiar  character  of  any  particular  apparatus ;  good  management  com- 
manding success  even  under  adverse  conditions,  while  no  advantageous  circumstances  can  com- 
pensate for  want  of  intelligent  supervision.  There  must  be  patience  and  determination  not  to 
be  overcome  by  difficulties  which  novelty  and  ignorance  usually  give  rise  to  in  new  enterprises 
Granting  then  that  the  machinery  is  in  good  hands,  and  the  conditions  favorable  generally, 
the  result  will  be  success — varying,  of  course,  with  the  peculiar  conditions  of  each  case. 
This  being  so,  we  naturally  inquire  how  it  is  that  steam  culture  has  made  the  comparatively 
little  progress  it  has.  Want  of  proper  information  is  one  cause,  deficiency  of  capital  Is 
another,  and  a  too  natural  distrust  or  want  of  confidence  in  great  improvements  and  new 
things  still  another.  Another  point  to  be  considered  is  the  area  upon  which  steam  can  be  prof- 
itably employed.  We  have  met  some  instances  where  profit  and  good  results  were  obtained 
on  a  farm  as  small  as  138  acres;  but  circumstances  were  very  favorable,  and  the  case  too 
exceptional  to  al:ow  of  a  safe  or  general  conclusion  to  be  drawn  from  it,  but  we  believo  that 
a  farm  of  250  arable  acres  about  the  minimum  quantity  on  which  profitably  to  introduce 
steam  tillage  instruments. 

LATER   TESTS  OF  STEAM  CULTURE. 

Results  of  practice  in  steam  cultivation  might  be  multiplied.  Among  other 
successful  operators,  a  Mr.  Smith,  of  Woolston,  England,  thus  gives  his  experience 
with  steam  culture,  and  compares  the  cost  of  steam  and  horse  power,  in  his  own 
practice,  as  follows : 

£  t.    d. 

No.  1,  wheat,  1  smashing,  cost  6s.;  2  scufflings,  4s.,  per  aero 0  10    0 

No.  2,  beans,  1*  smashing,  cost  10*.  6d.  per  acre ~ 0  10    6 

No.  3,  beans,  1*  smashing,  cost  10s.  6d.  per  acre 0  10    6 

No.  4,  wheat,  1  smashing,  cost  6s. ;  2  scuiflings,  4s.,  per  acre 0  10    0 

Total  for  four  years 2      10 

Now  calculate  them  under  horse  work : 

£     «.    d. 

No.  I,  wheat,  i  ploughing,  cost  14s.  per  acre 0    14    0 

No.  2,  fallow,  3  ploughings,  cost  36s. ;  2  scufilings,  4s.,  per  acre 2     2    0 


No.  3,  beans,  1  ploughing,  cost  14s.  per  acre 0    14    0 

No.  4,  wheat  after  fallow.^. ~.~ 0      0    0- 

Total  for  four  years * 3    10    0 

.  Tho  operations  by  steam  power,  at  a  cost  of  £2  Is.  per  acre  for  £f£r  years,  will  work  the 
land  from  JO  to  12  inches  deep,  and  keep  it  clean  forever.  The  o^ktions  by  horse  power 
at  a  cost  of  £3  10s.  per  acre  for  four  years  will  work  the  land  5  iflnes  deep,  but  they  will 
not  keep  it  clean.  As  to  my  produce  under  steam  culture,  the  total  produce  of  four  years 
under  horse  culture  was  65  bushels  of  wheat  and  beans,  or  of  other  corn  of  equivalent  weight, 
per  acre.  Tlio  total  produce  of  four  years  under  steam  cultivation  is  140  bushels  of  wheat 
and  beans  per  acre.  Therefore  the  total  increased  produce  is  55  bushels  in  four  years,  or  an 
average  of  nearly  14  bushels  per  acre  per,  year.  I  shall  use  some  artificial  manure  to  keep 
up  this  production.  A  fold  was  used  under  horse  culture.  This  shows  that  steam  power  can 
beat  horse  power  in  depth,  cost,  and  produce. 

*  Means  a  ridge  ploughing  and  snbsoillng  at  one  operation. 
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At  a  recent  meeting  of  the  Royal  Agricultural  Society  of  England,  at 
Leicester,  trials  of  steam  cultivating  machinery  were  held  in  two  classes — one 
for  light  land  cultivation,  and  the  other  embracing  machines  for  general  pur- 
poses j  the  former  being  allowed  six  rounds  each  at  5  inches'  depth,  finishing 
The  work  at  6  inches ;  the  latter  making  three  rounds  to  open  tho  work,  four 
rounds  at  Q>h  inches,  four  at  7  inches,  aud  .finishing  at  9  inches.  It  is  unneces- 
sary to  enumerate  tho  entries,  or  to  describe  tho  work ;  but  the  following  tab- 
ulation of  results  will  be  useful  as  data  for  examination  of  the  capabilities  of 
steam  implements.  The  field  was  one  with  a  very  hard  soil,  covered  with  a  growth 
of  withered  grassy  reeds : 


p 

fc.2 


%t 


o^5 

1*5 


•5* 

I13 


>•      I    iS 


1  >   u     . 

6  8*5  8 


Price,  EoglUh  ponndi 

Power,  horse 
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Width  ploughed,  inches 

Time  in  getting  dowD.  hours  and  minutes  . 

Time  at  work,  hours  and  minutes 

Total  time,  hours  and  minutes 

Area  cultivated,  square  yards 

Weight  of  earth  removed  por  square  ynrd.  lbs 

Area  per  hour,  square  yards 

Weight  moved  per  hour,  lbs % 

Weight  moved  pr.  nominal  horse  power  pr.  h'r. 
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The  following  figures,  by  Mr.  Clare  Sewall  Read,  a  member  of  the  British 
Parliament,  favorably  known  as  an  English  farmer,  furnish  additional  data  upon 
the  comparative  cost  of  steam  cultivation  under  different  circumstances : 

£     s.  d. 

18    acres  cultivated,  at  6s.  per  acre,  7  inches  deep 5    8  0 

20    acres  cultivated,  at  7s.  per  acre,  8  inches  deep 7    0  0 

13    acres  cultivated,  at  8*.  per  acre,  9  inches  deep 5    4  0 

50    acres  ploughed,  at  7s.  bd.  per  acre,  8  inches  deep .' ld*3  4 

9i  acres  ploughed,  at  12s.  per  acre.  J2  inches  deop 5  14  0 

9*  acres  dug,  at  9s.  per  acre,  9  i aches  deep 4    5  C 

20j  acres  dug,  at  12s.  per  acre,  12  inches  deep 12    3  0 

6$  acres  dug,  at  10s.  per  acre,  ]0£  inches  deep 3    5  0 

146|  62    2  10" 


These  operations  in  cultivation  were  performed  at  about  an  average  of  10  acres 
per  day,  and  at  little  more  than  an  average  expense  per  acre  of  85.,  or  $2. 

The  Farmers'  Magazine  for  January,  1868,  contains  a  somewhat  lengthy 
report  of  a  discussion  had  at  a  meeting  of  tho  "  Central  Farmers'  Club"  of  Eng- 
land ;  subject,  "  The  present  aspect  of  steam  cultivation."  The  chairman,  in 
opening  the  meeting,  observed  that  this  was  one  of  the  most  important  subjects 
that  engage  the  attention  of  agriculturists  of  the  present  age ;  and  that  three 
distinct  reports  upon  it  had  been  issued  the  past  season  by  tho  Koyal  Agricultural 
Society,  and  no  man  had  taken  a  deeper  interest,  or  possessed  more  extended 
knowledge,  or  took  broader  views  on  that  subject,  than  Mr.  J.  Algernon  Clarke, 
who  had  made  one  of  the  reports,  and  whom  he  would  now  introduce  to  the 
club. 

18 
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Mr.  Clarke  arose,  and  in  giving  some  account  of  the  travels  and  inspections 
of  the  committee,  remarked  that — 

In  speakinjr  for  the  committee  I  may  say  that,  in  the  coarse  of  several  long  rounds,  extend- 
ing from  the  fens  below  Petersburg  to  the  apple  country  near  Worcester,  and  from  the  chalk- 
downs  near  Wiltshire  up  to  the  potato  country  by  the  Frith  of  Forth,  we  met  with  plenty 
of  hard  work  and  amusing  incidents. 

Numerous  opinions  have  been  given  on  various  points  involved  in  the  adoption  of  steam 
cultivation,  and  the  main  value  of  the  reports  consists  in  the  multiplicity  of  examples,  by 
means  of  which  any  person  may  see  for  himself  what  are  the  advantages  of  the  several 
systems  noticed,  upon  a  farm  similar  to  his  own.  The  question  is  far  too  big  and  complicated 
to  be  settled  off-hand,  in  a  few  hard-and-fast  deductions ;  but  I  maintain  that,  taking  the 
cases  throughout  the  reports,  you  cannot  draw  any  other  conclnsion  than  that  the  steam 
plough  and  steam  cultivator  are  quite  successful  enough  to  warrant  any  man  in  adopting 
what  he  reads  and  sees  is  being  done  by  other  people.  How  many  of  the  135  farms  and 
implements  examined  and  described  by  the  committees  in  their  reports  are  evident  failures? 
Are  not  nearly  all  the  cases  more  or  less  successful  ?  If  you  look  through  the  document 
carefully  you  will  find  it  bearing  out  my  statements  that  only  a  very  small  percentage  of  the 
cases  exhibit  anything  like  failure,  and  that  in  nearly  every  instance  the  tanner  is  satisfied 
with  the  apparatus  used,  and  that  steam  culture  is  beneficial  to  him. 

Mr.  Green,  of  Bury  St.  Edmunds,  said  that  steam  cultivation  was  a  subject 
iri  which  he  took  a  deep  interest.  He  had  tried  it/ and  believed  it  only  needed 
to  be  practiced  to  be  appreciated.  He  farmed  about  400  acres  of  what  was 
called  light  land,  and  was  able  to  cany  on  his  steam  cultivation  as  easily  as  he 
had  managed  a  pair  of  horses.  He  was  prepared  to  state  to  the  club  the  cost 
of  this  cultivation.  He  had  an  engine  of  full  twelve-horse  power,  with  double 
cylinder,  costing  <£200  ;  other  machinery  and  implements,  £538 ;  total,  <£738 ; 
with  which  he  cultivated,  generally,  from  10  to  16  acres  per  fayj  at  an  average 
cost  of  45.  lid.  per  acre ;  he,  therefore,  knew  that  steam  cultivation  was  fcotb 
practicable  and  profitable. 

The  discussion  was  continued  for  hours  by  a  score  of  more  of  earnest,  intelli- 
gent and  experienced  gentlemen,  with  much  interest  and  animation ;  the  whole 
eliciting  facts  similar  to  those  quoted,  and  confirming  the  facts  as  to  the  practica- 
bility of  steam  farming. 

In  the  February  number  of  the  same  magazine  appears  an  account  (A  an 
interesting  discussion  that  was  had  upon  this  subject  at  a  meeting  of  the  Batley 
and  South  Hants  Club,  in  which  facts  and  results  were  stated  which  entirely 
corroborate  the  statements  in  regard  to  the  advantages  of  steam  culture  pre- 
sented in  the  preceding  reports. 

Styh  is  a  fair  and  faithful  history  of  the  introduction  and  results  of  steam 
ultivation  in  different  portions  of  England. 

STEAM  TILLAGE  IN  FRANCE. 

In  the  summer  of  1864,  Monsieur  F.  Geuyrahd  wrote  to  Messrs.  Howard  rcla 
tive  to  the  performance  of  their  steam  cultivating  implements,  as  follows: 

It  gives  me  pleasure  to  assure  you  that  I  am  perfectly  satisfied  with  the  steam  cultivating 
apparatus  you  sent  me  last  year.  By  means  of  it  I  have  been  able  to  break  up,  19  inches 
deep,  land  on  a  subsoil  almost  as  hard  as  a  rock ;  the  deep  tines  made  for  this  work  stand 
the  severe  test  well  and  make  complete  work.  The  cost  of  thos  breaking  up  the  land  by 
steam  power  has  been  about  £4  lb*,  per  acre}  while  before,  the  same  (not  possible  to  be 
done  by  horses)  cost  in  manual  labor  at  least  £24  per  acre.  I  look  for  results  still  more 
advantageous. 

The  following  facts  are  gathered  from  the  Farmers'  (England)  Magazine, 
for  November,  1867,  from  a  report  on  experiment  with  steam  power  for  cultiva- 
tion, made  at  Petit  Bourg,  near  Paris,  in  the  autumn  of  that  year.  After  detailing 
many  difficulties  and  the  opposition  with  which  M.  Lecouteur  had  to  contend, 
the  report  goes  on  to  say : 

From  the  commencement  of  his  efforts,  he  had  succeeded  in  obtaining  the  Messrs.  How- 
ard's promiso  to  support  him  with  a  trial.  It  was  announced  that  they  would  work  the 
various  combinations  of  their  system,  and  the  same  contrivance  exhibited  by  them  at  Bourg, 
known  as  the  '•  twin  system/*  which  consists  of  two  engines  and  implements  working  at  too 
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same  time,  thereby  doubling:  the  araount  of  work  done.  Also,  after  some  hesitation,  Messrs. 
Fowler  &  Co.  promised  to  be  present  with  their  apparatus  at  Petit  Bourg,  in  which  neigh- 
borhood their  bands  and  tackle  had  been  at  work  for  several  days  ploughing  the  lands  of 
the  neighbors  at  85.  per  acre,  just  to  keep  them  occupied  until  the  great  trial  days,  and  con- 
sequently had  the  advantage  of  being  practically  all  ready  for  trial  work  at  the  first  signal 
from  the  judges,  while  Messrs.  Howard  had  to  send  a  second  set  of  their  tackle  purposely 
from  England  in  order  to  work  the  "  twin  system/'  about  which  so  much  curiosity  existed 
among  the  French  agriculturists.  The  day  of  trial  dawned  bright  and  genial ;  the  people, 
by  hundreds,  flocked  to  the  field ;  almost  every  nation  in  Europe  was  represented.  But, 
Alas !  no  second  tackle  of  Howard's  arrived  from  England,  on  account  of  the  stupid  neglect 
to  ship  it ;  and  so  the  "  roundabout"  tackle,  as  compared  with  Fowler's  double-engine  work, 
seemed  slowly  and  painful Iv  to  toil  rovnd  the  piece  marked  out  for  work.  Of  course,  under 
these  "circumstances,  any  fair  comparison  of  the  two  systems  was  out  of  the  question,  and  the 
judges  suspended  any  decision  for  the  present.  But  Fowler's  engines  .tugged  at  the  various 
implements — the  plough,  the  cultivator,  and  the  harrow—  with  satisfactory  and  astounding 
effect,  commanding  the  admiration  of  all.  We  may  say,  never  was  such  a  triumph  acknowl- 
edged for  steam  culture  in  one  day  before ;  it  was  a  proud,  hopeful  day  for  French  agricul- 
turists ;  and  M.  Lecouteur,  with  his  friends,  were  greatly  elated  by  their  victory.  All  felt 
that  the  19th  and  20th  days  of  September,  1867,  must  rank  among  the  important  dates  in 
French  history. 

Since  then  the  French  government  has  knighted  the  plough,  as  among  heroes 
of  honor,  with  the  royal  "Medaille  Agricole." 

And  here  let  me  pause  a  moment  and  ask,  shall  steam  cultivation  speedily 
become  as  successful  in  the  United  States  as  it  has  in  Europe?  We  have  as 
much  active  and  energetic  enterprise,  we  have  as  favorable  lands  for  it,  and  we 
have  as  ingenious  mechanics  and  inventors,  who  have  as  nobly  succeeded  in 
other  matters  of  great  improvement  and  progress. 

STEAM  PLOUGHING-  IN  THE  TOUTED  STATES. 

With  the  mass  of  incontestable  proof*  before  us  of  the  profit,  utility,  and  large 
employment  of  steam  cultivation  in  Europe,  it  is  surprising  that  it  has  not  been 
more  widely  adopted  in  this  country.  Certainly  this  region,  for  several  reasons, 
is  the  most  favorable  for  its  application.  Our  working,  or  dry  seasons,  are  longer, 
we  have  larger  territory  of  arable  lands  and  broader  surface  of  level  fields,  with 
greater  scarcity  of  manual  labor  and  fewer  working  animals,  hence  are  subjected 
to  higher  prices  for  labor.  Our  peopte  are  notedly  progressive  in  all  other  mat- 
ters, and  steam  culture  will,  must,  become  successful  here.  It  is  a  necessity, 
and  steam  will  yet  be  applied  generally  in  our  agricultural  operations.  The 
experiments,  with  partial  failures,  of  Fawkes  have  not  lessened  my  confidence. 

In  1855  Obed  Hussey,  of  Baltimore,  invented  and  put  into  operation  a  Steam 
plough,  which  performed  to  some  extent,  but  not  satisfactorily ;  but  sufficiently 
succeeded  to  lead  him  to  believe  that,  with  some  alterations,  it  might  become  a 
practical  success ;  he  therefore  made  some  changes,  and  in  October,  1856,  he 
made  another  trial  with  his  machine  at  the  Indiana  State  fair,  Indianapolis,  for 
which  he  received  the  society's  premium  of  a  silver  cup.  It  cut  six  furrows  across 
the  field,  seven  inches  deep,  through  heavy  sod,  doing  the  work  reasonably  well, 
yet  the  machine  proved  to  be  imperfect.  Since  that  time  I  have  heard  nothing 
of  Mr.  Hussey's  undertaking  with  steam,  though  he  has  been  the  inventor  of 
other  useful /arming  implements. 

Even  earlier  than  this,  Mr.  Bronson  Murray,  of  Illinois,  had  suggested,  and 
confidently  predicted,  that  steam  ploughing  must,  and  soon  would,  become  general 
in  the  great  prairies,  to  follow,  as  a  necessity,  the  important  success  of  harvest- 
ing and  mowing  machines,  with  seed  drills,  already  largely  in  use  on  the  farms 
in  that  region  j  and  every  thinking  man  felt  that  some  more  tireless  power  for 
ploughing  than  animal  muscles  was  an  essential  desideratum  in  this  almost 
boundless  region  of  arable  land ;  and  in  this  spirit  the  Illinois  State  Agricultural 
.  Society,  in  the  winter  of  1858,  offered  a  premium  of  $5,000  to  be  awarded  to  the 
producer  of  the  best  steam  ploughing  apparatus  that  should  be  exhibited  for 
trial  at  their  next  State  fair,  to  be  held  at  Centralia  in  the  following  September. 
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Under  this  inducement  Mr.  J.  W.  Fawkes,  of  Lancaster,  Pennsylvania,  entered 
the  apparatus  of  his  invention  and  manufacture,  being  a  traction  engine,  drawing 
,six  or  more  ploughs,  so  attached  on  beams  to  the  rear  of  the  locomotive  that  they 
could  be  at  pleasure  quickly  raised  from  the  ground  by  chains  running  over  pul- 
leys, all  by  the  steam  power,  when  not  desiring  to  cut  furrows  while  moving. 

The  writer  of  this  article  was  on  the  ground  at  the  first  trial,  in  September. 
1858,  and  saw  the  first  furrow  turned  by  this  remarkablo  machine,  and  never 
will  he  forget  the  pride  and  pleasure  he  experienced,  the  high  hopes  excited, 
and  the  admiration  and  respect  he  felt  for  Fawkes  from  the  performance  of  this 
machine,  with  the  vast  benefits  which  he  confidently  anticipated  would  occur  to 
agriculture  generally  by  its  employment,  but  especially  to  the  broad,  limitless 
prairies  then  before  him. 

More  recently,  May  10,  1868,  Mr.  P.  H.  Standish,  of  Martinez,  California, 
has  patented  a  new  steam-ploughing  apparatus,  which  is  quite  novel,  and  for 
which  its  friends  claim  much  merit,  though,  of  course,  it  has  not  yet  passed  tho 
ordeal  of  extended  practical  test,  and  must  have  time  and  experiment  to  prove 
whether  it  may  be  a  success  or  not.  It  is  propelled  by  an  ordinary  steam  engine, 
placed  upon  a  form  or  frame-wdrk  stationed  on  wheels  to  carry  and  guide  it, 
while  the  digging  apparatus  is  geared  directly  to  the  engine  by  crank,  drum,  and 
pinions,  so  that  less  power  is  required  to  work  the  machine.  The  peculiar  fea- 
ture of  this  apparatus  consists  in  the  manner  of  cutting  or  breaking  the  ground; 
it  is  not  done  by  shares  turnjng  furrows,  nor  by  spades  lifting  and  dumping  the 
earth,  but  by  four  knives  or  spits,  set  at  right  angles  vertically  in  a  head-block 
of  cross  bars,  revolving  horizontally  on  a  perpendicular  shaft,  tearing  and  stir- 
ring the  earth  in  a  transverse  direction  to  the  movement  of  the  machine,  some- 
thing in  the  manner  of  a  revolving  harrow.  Two,  three,  or  more  of  these  imple- 
ments are  worked,  and  follow  the  engine,  according  to  its  power  and  as  may  be 
desired. 

Certainly  this  mode  of  stirring.and  pulverizing  the  6oil  is  much  better  than 
simply  turning  it  over  with  the  ploughshare  ,•  the  plough,  by  the  pressure  or  fric- 
tion in  running,  has  the  effect,  more  or  less,  to  pack  and  harden  the  subsoil  or  bottom 
of  the  furrow,  on  which  account  spading  leaves  the  ground  in  the  best  condition. 
But  it  is  a  question  whether  this  machine  will  work  well  in  sod  or  turf,  or  origi- 
nal breaking  up.  ' 

In  addition  to  the  efforts  and  inventions  of  our  countrymen  from  time  to  time 
for  supplying  this  great  want  by  adapting  steam-power  to  the  profitable  and 
pleasant  cultivation  of  our  lands,  several  Europeans  have,  at  different  times, 
introduced  their  tackle  into  this  country,  with  little  success.  I  shall  be  proud 
to  see  our  own  people  succeed  and  take  the  palm,  yet  let  us  have  success,  even 
though  it  may  come  from  across  the  water. 

CONCLUSION. 

I  cannot  too  earnestly  impress  upon  the  minds  of  those  interested — the  farmer 
needing  the  implements  and  the  mechanics  to  invent  and  make  them — the  vast 
importance  of  the  subject  of  steam  cultivation.  In  no  country  is,  it  so  much 
needed  as  in  ours;  nor  is  any  other  so  largely  and  happily  adapted  to  its 
employment.  The  surface  of  our  lands  and  the  texture  of  tho  soils  are  decid- 
edly favorable,  particularly  the  broad  prairies,  and  the  older  cultivated  farmB 
of  New  York,  Pennsylvania,  and  New  Jersey ;  the  flats  of  the  Genesee,  tho 
.  Mohawk,  the  Connecticut,  and  of  some  other  livers,  are  all  waiting  for  tho 
steam  plough. 

One  of  the  greatest  benefits  to  result  from  the  employment  of  steam  in  tho 
cultivation  of  our  lands,  and  that  which  constitutes  its  most  charming  feature, 
is,  that  in  order  to  realize  its  fullest  and  highest  advantages,  lands  and  imple- 
ments, must  be  kept  in  the  very  best  condition,  all  the  operations  must  be  par- 
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formed  in  the  most  skilful  manner,  and  the  whole  business  of  the  farm  conducted 
with  systematic  arrangement;  thus  inciting  habits  of  thought,  care,  and  order, 
which  in  the  end  render  all  business  more  successful,  profitable,  and  attractive. 
System  not  only  promotes  efficiency  and  promptness,  but  it  also  prevents  annoy- 
ances and  avoids  disappointments.  Thus  mental  elevation  as  well  as  pecuniary 
gain,  and  by  both  increased  happiness,  is  sure  to  be  secured  by  the  introduction 
of  improved  powers  and  machines  into  our  agricultural  business. 

Perhaps  the  chief  reasons  why  steam  ploughing  has  not  succeeded  in  this 
country,  and  become  generally  employed  and  popular,  as  in  Europe,  are  the 
want  of  more  general  information  on  the  subject,  and  the  lack  of  capital  among 
farmers  for  ready  outlay  for  expensive  implements. 

Were  agriculturists  more  fully  informed  in  regard  to  the  capacity  of  steam  power 
for  this  purpose,  and  better  acquainted  with  the  results,  where  it  has  been 
thoroughly  used  and  proved,  it  would  be  generally  adopted  in  the  country.  Those 
having  the  needed  capital  would  purchase  j  and  where  individuals  lacked  means 
several  would  club  together  and  purchase ;  or,  as  is  the  case  now,  with  break-up 
teams  and  threshers,  some  one  having  the  capital  would  procure  a>nd  fit  out  a 
complete  steam-ploughing  tackle  for  ploughing,  cultivating,  and  harrowing,  and 
do  the  work  for  a  township  or  neighborhood,  a  practice  frequently  adopted  even 
in  England. 

In  some  portions  of  our  country,  as  on  the  large  prairies,  it  has  been  urged  as 
a  special  hindrance  to  the  introduction  of  steam-power  on  the  farms,  that  there 
is  a  lack  of  water  and  fuel,  which  are  to  be  obtained  only  at  an  expense  that 
will  not  warrant  their  consumption  by  the  steam  engine ;  but  the  uniform  testi- 
mony of  those  who  have  made  the  trial,  is  that  the  expense,  at  highest  figures, 
of  feeding  the  engine  is  far  less  than  that  of  feeding  animals  enough  to  do  very 
much  less  work  in  an  inferior  manner.  Besides,  the  difficulty  referred  to  may 
to  a  great  extent  be  avoided  by  the  use  of  Ericsson's  caloric  or  hot-air  engines, 
which  require  no  water  and  very  little  fuel,  while  there  is  no  liability  to  explo- 
sions, and  much  less  danger  from  fire  than  with  the  ordinary  steam  engines. 

The  principal  and  positive  advantages  derived  from  the  use  of  steam  in  plough- 
ing, as  shown  by  the  foregoing  pages,  may  in  brief  be  summed  up  as  follows : 

It  will  plough  and  cultivate  deeply,  cheaply,  and  rapidly,  leaving  a  deeper, 
mellower,  and  warmer  soil. 

Its  rapidity  of  execution  enables  the  farmer  to  cultivate  a  larger  area  at  exactly 
the  time  to  secure  the  best  produot. 

It  excites  greater  activity  and  promptitude  among  farmers  in  other  matters, 
and  leads  to  habits  of  system  and  order  in  all  their  operations. 

It  substitutes  artificial  or  machine-power,  always  attainable  to  any  extent,  for 
animal  power  aud  manual  labor,  which  are  often  unattainable  to  the  needed 
extent. 

It  secures  uniform  seeding  and  ripening  of  crops,  for  the  same  engine  can  at 
the  time  of  ploughing  also  sow  and  harrow  the  ground  by  having  power  enough 
to  draw  all  the  implements  at  once. 

With  the  stationary  engine  some  spots  and  marshes  can  bo  drained  and 
ploughed,  and  rendered  highly  fertile,  which  cannot  possibly  be  done  with 
horses,  for  want  of  power,  and  footing  on  which  to  walk ;  and  hence,  inaccessible 
lands,  almost  useless,  can  be  reclaimed  and  become  the  most  productive,  as  has 
been  repeatedly  done  in  the  Old  World. 

Thus,  in  this  mode  of  cultivation  we  find  pleasure  united  with  profit,  ease  with 
enhancement,  new  lands  are  added  to  old  fields,  the  dormant  earth  below  is 
brought  to  mix  with  and  revive  the  exhausted  soil  above,  and  all  improved ;  and 
in  all  this  process  the  mind,  as  well  as  the  purse,  is  filled  and  benefited. 

Finally,  deep  ploughing  or  spading  of  land,  by  which  a  warm,  dry,  mellow 
soil  is  produced,  is  the  true  acme,  the  real  charm  and  test  of  good  farming ;  and 
is  not  second  even  to  a  wise  adaptation  of  seeds  to  soils.    A  tree  or  plant  can  no 
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mcwe  live  and  thrive  with  its  feet  in  the  wet  aad  cold  than  a  man  can.  Deep 
ploughing  and  thorough  drainage  allow  the  air  more  completely  to  permeate  all 
parts  of  the  soil,  which  aids  greatly  in  warming  and  pulverizing  the  ground,  and 
stimulates  a  healthy  growth  of  the  plant,  both  in  its  early  germination,  and  in 
its  successive  progress  and  fruitage.  The  beautiful  and  healthful  operation  of 
producing  a  kindly,  fertile  soil,  as  all  intelligent  testimony  assures  us,  can  in  no 
other  way  be  so  surely  and  economically  accomplished  as  by  the  employment  of 
steam  cultivation. 


STEAM  PLOUGHING  IN  LOUISIANA. 


fi¥  H.  E.  Lawrence,  Louisiana. 


From  time  immemorial,  or  at  least  from  the  period  when  Eli&ha  of  old 
summoned  from  behind  bis  primitive  plough,  and  his  team  of  12  yoke  of  oxen, 
to  assume  the  functions  of  prophet  and  teacher  for  the  Hebrew  people,  until 
within  the  last  few  years,  no  practical  efforts  have  been  successfully  made  to 
supersede  the  old  ox  and  horse  system  of  cultivation  by  steam  ploughing  machinery. 
When  -use  consider  that  but  a  lew  years  have  elapsed  since  steam  cultivation  was 
only  an  idea;  that  the  inventors  had  no  previous  models  or  similar  appliances 
to  work  from,  but  had  first  to  discover  the  principles  and  then  apply  them  in  all 
their  details  to  die  invention  of  proper  machinery,  the  present  developed  oondkioo 
of  the  steam  plough  is  truly  wonderful.  - 

How  well  the  English  manufacturers  and  inventors  have  succeeded  in  intro- 
ducing and  perfecting  the  steam  plough,  their  statistics  show.  In  1360  there 
were  over  500  sets  of  steam  ploughing  machinery  working  for  the  farmers,  tat 
how  many  are  at  present  in  use  I  have  no  positive  means  of  knowing,  and  can 
only  say  that  the  manufacturers'  No.  of  sets  of  steam  ploughing  machinery 
imported  into  Louisiana  in  December,  1867,  and  now  working  on  Magnolia 

Jlantation,  is  918,  showing  that  nearly  1,000  sets  of  steam  plowing  machines 
ave  been  manufactured  by  the  house  of  John  Fowler  &  Co.  alone. 

The  English  farmers  have  outstripped  our  people  in  the  successful  use  of  the 
steam  plough  for  breaking  up  and  cultivating  their  farm  lands.  The  rough 
stony  counties  of  many  of  the  chalk  and  stiff  clay  lands,  where  the  undulations 
are  from  30  to  50  feet,  are  now  cultivated  by  the  steam  plough.  The  old  Viceroy 
of  Egypt,  a  Bedouin  Arab,  a  man  of  great  sagacity  and  enterprise,  imported, 
several  years  since,  over  200  sets  of  the  most  approved  steam  ploughing  machinery, 
with  which  he  breaks  up  and  ploughs  more  than  300,000  acres  yearly  of  the 
lands  upon  the  river  Nile,  and  plants  them  in  cotton,  rice,  and  sugar  cane. 

All  market  gardeners  and  the  best  practical  farmers  and  cultivators  agree  that 
deep  trenching  or  spade  husbandry  produces  a  much  larger  yield  of  crops  of  all 
kinds  than  any  other  known  sy#em,  the  chief  advantage  being  in  a  thorough 
breaking  up,  loosening,  and  perfect  admixture  of  the  soil.  This  most  desirable 
object  can  be  accomplished  much  better  and  more  cheaply  by  the  steam  plough 
than  by  the  spade  or  by  any  other  known  implement.  All  English  farmers 
familiar  with  the  use  of  the  steam  plough  agree  that  the  surface  water  will  not 
stand  upon  lands  broken  up  by  this  plough.  On  the  sandy  lands  near  Chelten- 
ham, England,  the  market  gardeners,  to  prevent  their  crops  from  suffering  from 
drought,  spade  the  ground  from  20  to  30  inches  deep.  By  this  means  the  lands, 
which  would  be  dried  up  in  hot  seasons,  are  not  affected  injuriously  by  dry  weather— 
a  fact  worth  knowing  to  the  market  gardeners  in  New  Jersey  and  elsewhere. 

The  majority  of  the  lands  in  the  United  States,  if  put  under  steam  plough 
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cultivation,  and  kept  feee  from  the  treading  rod  kneading  of  the  soil  by  the 
noises'  feet,  would  only  require  one  deep  breaking  up  and  ploughing  every  fifth 
year,  and  would  then  be  left  in  identically  the  same  condition  as  if  dug  up  with 
a  spade. 

There  have  been  but  two  sets  of  first-class  steam  ploughing  machinery  imported 
into  the  United  States.  One  is  at  work  near  Decatur,  on  the  great  prairies  of 
Illinois ;  the  other  is  in  Louisiana,  at  work  on  the  Magnolia  sugar  plantation,  about 
40  miles  below  New  Orleans.  They  are  of  the  same  size,  power,  and  dimensions, 
as  follows:  two  I4-horse  power,  double  cylinder  traction  (or  locomotive)  engines, 
each  having  self-moving  and  reversing  gear,  water  tanks,  steerage,  with  road 
wheels  22  inches  wide,  winding  drum,  and  patent,  self-acting  cooling  gear,  spuds, 
tools  and  tool  boxes  complete,  and  ready  for  cultivating  the  soil.  There  are 
also  included  800  vards  of  steel  wire  rope,  one  six-furrow  balance  wheeled  plough, 
one  seven-tine  pulverizer  or  sub-softer,  balanced  and  on  wheels. 

The  entire  machinery  complete  cost  in  England  <£1,500.  Each  of  the  loco- 
motives or  traction  engines  weighs  10  tons,  without  coal  or  water.  The  engines 
are  driven  to  the  road?  or  head  lands,  where  they  stand  on  opposite  sides  of  the 
field,  and  haul  those  great  balance-wheeled  cultivators  or  ploughs  back  and  forth 
at  a  speed  of  over  four  miles  an  hour,  or  faster  than  a  man  can  walk. 

The  engines,  ^ploughs,  and  the  entire  steam  ploughing  machinery  are  worked 
and  managed  with  the  greatest  ease  and  facility,  going  over  bridges  and  ditches, 
moving  and  turning  as  easily  and  speedily  as  a  six-horse  team. 

The  old  "plantation  hands'7  very  soon  learn  how  to  run  the  machines,  and, 
after  a  few  weeks,,  are  trusted  with  the  entire  management,  being  divided  and 
placed  as  follows:  one  man  to  each  engine,  who  keeps  his  machine  in  order, 
does  his  own  firing,  greasing,  &c. ;  two  go  with  the  steam  plough,  one  to  steer 
and  one  to  aid  in  case  of  stumps  or  obstructions,  and  one  boy,  with  a  cart  and 
team  of  three  mules,  hauls  the  coals  and  water  for  both  engines.  Each  engine 
consumes  seven  barrels  of  coal  for  a  day  of  10  hours.  The  coal  costs  in  Louisi- 
ana, delivered  on  the  land  alongside  of  the  levee,  66  cents  per  barrel. 

The  usual  task  in  England  of  a  set  of  first-class  steam  ploughing  machinery 
is  eight  acres  per  day  of  10  hours.  The  sub-soiler  or  pulverizer  will  work  over 
from  12  to  15  acres  per  day,  breaking,  stirring,  and  tearing  it  up  from  15  to  18 
inches  deep.  The  cost  of  ploughing  in  Louisiana,  running  1 4  inches  deep  through 
the  toughest  and  most  sticky  soil  ever  seen  by  man,  is  about  as  follows,  allowing 
for  a  sinking  fund  and  interest  upon  first  cost,  about  20  per  cent,  per  year  for 
both  items: 

Labor  of  four  men  and  one  boy,  per  day $5  00 

Fourteen  barrels  of  coal,  at  05  cents 9  10 

Use  of  water,  cart,  and  three-mule  team 2  50 

Oil,  cotton  waste,  and  gum  packing 1  40 

Current  expenses  per  day 18  00 

Add  10  per  cent,  per  year  on  the  first  cost,  say  811,000,  greenbacks,  for 

wear  and  tear  per  day 5  00 

Ten  per  cent,  for  interest  on  cost 5  00 

28  00 


This  allowance  is  much  too  large ;  making  the  cost  for  each  acre  of  land 
broken  up  and  ploughed  14  inches  deep,  $3  50,  not  a  very  high  price  for  such 
ploughing. 

The  census  returns  for  1860  show  the  money  value  of  the  products  of  the 
whole  people  of  Massachusetts  to  be  $243  per  head  for  each  man,  woman,  and 
child ;  while  in  the  State  of  South  Carolina,  by  the  same  returns,  the  money 
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value  of  the  labor  of  the  whole  population  is  $56  per  head.  And  why  and  what 
is  the  cause  of  this  astounding  difference  f  The  answer  is  simply  that  Massachu 
setts  runs  her  machines  by  the  aid  of  skilled  labor  and  steam  engines ;  South  Caro- 
lina runs  her  machines  by  horse  power  and  unskilled  manual  labor.  What  say 
you,  farmers  and  grain  raisers,  east  and  west,  will  you  give  a  good  reason  why 
your  grain  and  wheat  crops  fall  short,  year  after  year,  until  your  yield  does  not 
average  one-half  of  former  years  ?  Would  not  steam  ploughing  machinery,  that 
would  tear  up,  pulverize,  deep-trench,  and  plough  your  lands,  turning  up  a  new 
virgin  soil  in  the  place  of  your  old,  worn-out  fields  and  farms,  make  you  feel  as 
though  big  grain  crops  were  again  within  your  grasp  f 

The  first  cost  of  steam  ploughing  machinery  is  of  very  little  importance,  pro- 
vided the  quantity  of  work  it  is  capable  of  performing  is  in  accordance  with  the 
outlay.  The  most  important  consideration  of  all  is  to  economize  manual  labor, 
which  is  daily  becoming  scarcer  and  more  difficult  to  procure.  The  steam  plough 
of  the  f^rst  class,  as  above  described,  with  proper  management,  will  do  as  much 
work  daily  as  30  horses.  In  prairie'  lands,  where  there  are  no  stumps,  stones, 
or  obstructions,  it  will  be  readily  perceived  that  a  steam  engine,  propelling  four 
or  6ix  ploughs,  eight  or  ten  inches  deep,  at  a  rate  of  four  miles  per  hour,  can 
easily  break  up  15  or  20  acres  daily,  or  in  10  working  hours. 

In  England  very  many  of  the  steam  ploughing  machines  are  oiraed  and 
worked  by  stock  companies ;  and  they  travel  over  the  rough  and  hilly  agricultural 
counties  in  England,  and  plough  and  break  up  the  farm  lands  for  the  farmer  for 
hire,  charging  from  5s.  to  15$.  per  acre  for  the  work,  on  precisely  the  same 
principle  as  the  great  threshing  machines  in  the  west  travel  from  farm  to  farm 
and  from  county  to  county,  through  the  working  season.  The  first-class  steam 
plough  will  average,  one  year  with  another,  1,500  acres  of  land  per  season. 


CLIMATE  OF  THE  PACIFIC  COAST. 


By  Prof.  E.  C.  Merrick,  Washington,  D.  C. 


From  the  analogies  of  continental  position,  the  climates  of  our  Pacific  coast 
are,  in  fundamental  character,  closely  assimilated  to  those  of  the  western  coast 
of  the  eastern  continent.  Among  the  more  striking  points  of  resemblance  may 
be  noted  the  abrupt  northern  deflection  of  the  isothermal  curves.  A  single 
example  from  Blodgett's  charts  will  sufficiently  illustrate  this  point. 

The  annual  isotherm  of  50°  Fahrenheit  passing  through  London,  England, 
latitude  51°  30' north,  is  depressed  southward  more  than  10°  in  crossing  the 
Atlantic,  striking  the  American  coast  near  New  York  cicy,  latitude  40°  42'  north. 
The  northern  deflection  of  this  isotherm  on  the  European  coast  is  obviously  the 
result  of  the  system  of  warm-water  currents  springing  from  the  Gulf  Stream. 
These  currents  bear  the  heated  waters  of  the  tropical  seas  diagonally  across  the 
Atlantic,  ameliorating  the  rugged  northern  wast  climates  of  Europe,  and  placing 
them  upon  a  par  with  opposite  American  coast  climates,  at  least  10  degrees 
further  south. 

The  same  isotherm  of  50°  Fahrenheit  passes  nearly  west  across  the  American 
continent  to  longitude  103°  west,  where  the  elevation  of  the  Rocky  mountain 
plateau  causes  it  to  dip  suddenly  southward  as  far  as  the  latitude  of  Santa  Fe  ; 
thence  crossing  the  Rocky -mountains  westwardly  it  trends  northwest,  almost  par- 
allel with  the  Pacific  coast,  to  the  north  end  of  Vancouver's  island,  latitude  51° 
30'  north,  about  the  same  northing  as  upon  the  European  coast.  Mr.  Blodgett's 
later  examination  of  the  meterological  observations  made  in  Alaska  by  the  Rus- 
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gian  government  during  a  series  of  years,  presents  remarkable  confirmations  of 
this  northward  tendency  of  the  isotherms  on  our  western  coast.  The  annual 
isotherm  of  40°  Fahrenheit,  coasting  northward  through  the  southern  part  of 
Alaska,  curves  westwardly  across  the  peninsula  to  the  northward  of  the  Aleutian 
islands,  and  bends  rapidly  south  ward^  on  approaching  the  Asiatic  coast. 

Maury,  in  his  "Physical  Geography  of  the  Sea,"  indicated  the  cause  of  this 
isothermal  elevation  in  a  system  of  warm-water  currents,  similar  to.  the  Atlantic 
Gulf  Stream,  and  its  branches.  Only  the  rudimentary  points  of  the  Pacific  sys- 
tem of  currents  were  then  known  5  but  Maury's  theory  has  since  been^  amply 
verified  by  later  and  very  careful  observation.  Captain  Kerhallet,  of  the"  French 
imperial  navy,  in  his  "General  Examination  of  the  Pacific  Ocean,"  has  clearly 
traced  the  analogue  of  the  Atlantic  Gulf  Stream  in  the  "Japan  current"  of  navi- 
gators, called  by  the  Japanese  themselves  "Kuro  Si  wo,"  or  black  stream,  from 
its  dark  color,  in  which,  as  well  as  in  other  remarkable  points,  it  strongly  resem- 
bles its  Atlantic  congener. 

This  Japanese  current,  or  Kuro  Siwo,  results  from  two  currentAof  heated  water 
from  the  Indian  ocean,  one  passing  through  the  straits  of  Malacca  and  the  China 
sea,  and  the  other  skirting  the  eastern  coast  of  the  Philippine  islands,  at  the 
northern  extremity  of  which  they  unite  opposite  the  Japan  islands ;  this  united 
current  again  divides  its  main  branch,  trending  east-northeast,  strikes  our  Pacific 
coast  about  midway  between  Vancouver's  island  and  Sitka  island.  The  waters 
of  the  current  near  its  southern  edge,  latitude  21°  20'  north,  longitude  163°  20'  west> 
were  found  by  M.  De  Tessau,  commander  of  the  French  frigate  Venus,  to  be  4° 
307  Fahrenheit  hotter  than  thos*o  just  outside  the  current j  a  difference  which 
would  have  been  much  greater  if  the  observation  had  been  made  with  water  from 
the  main  axial  line  of  the  current. 

On  the  24th  of  January,  1856,  Lieutenant  Silas  Bent,  United  States  navy,  read 
before  the  American  Geographical  and  Statistical  Society  of  New  York  a  very 
learned  and  able  memoir  upon  the  Kuro  Siwo,  from  which  the  following  passages 
are  taken : 

The  softening  influence  of  the  Euro  Siwo  is  felt  on  the  coasts  of  Oregon  and  California, 
but  in  a  less  degree,  perhaps,  thun  that  of  the  Gulf  Stream  on  the  coasts  of  Europe,  owing  to 
the  greater  width  of  the  Pacific ;  still  the  winters  are  so  mild  in  Puget  sound,  latitude  48° 
north,  that  snow  rarely  falls  there,  and  tho  inhabitants  are  never  able  to  fill  thoir  ice  houses  for 
the  summer  -,  and  vessels  trading  at  Petropaulovski,  and  the  coast  of  Kamschatka,  when 
becoming  uhwieldly  from  the  accumulation  of  ice  on  their  hulls  and  rigging,  rnn  over  to  a 
higher  latitude  on  the  American  coast,  and  thaw  out  in  the  same  manner  as  vessels  frozen  up 
on  our  (Atlantic)  coast  retreat  to  tho  Gulf  Stream  until  favored  by  an  easterly  wind. 

The  impact  of  the  Kuro  Siwo  upon  our  western  coast  is  more  feeble,  on  account 
of  the  greater  mass  of  intervening  ocean  water,  than  the  impact  of  the  Atlantic 
Gulf  Stream  upon  the  European  coast,  and  consequently  it  is  less  potential  in 
directly  elevating  temperatures.  But  any  deficiency  resulting  from  this  cause  is 
amply  compensated  by  the  narrowness  of  Behring's  strait,  through  which  a  much 
smaller  volume  of  floating  ice  and  cold  Arctic  waters  is  discharged  than  those 
immense  masses  of  both  which  sweep  down  into  the  Atlantic,  rapidly  absorbing 
the  heat  brought  up  by  the  Gulf  Stream.  Tho  projecting  peninsula  of  Alaska, 
with  its  out-lying  islands,  also  deflects  far  to  the  westward  the  reactionary  arctic 
currents,  and  protects  our  western  climates  from  their  depressing  influence.  The 
southeast  winds,  laden  with  moisture  from  the  tropical  atmosphere  of  the  ocean, 
prevail  along  the  coast  during  tho  winter  or  rainy  season.  Their  latent  heat,  set 
free  by  precipitation,  combines  with  general  influence  of  the  Kuro  Siwo  in  ele- 
vating the  temperature  and  bending  northward  the  isothermals.  These  facts  are 
sufficient  to  show  why  Puget  sound  is  on  a  par  with  New  York  city,  while  Brit- 
ish Columbia  and  the  southern  pail  of  Alaska  are  found  within  the  same  climatic 
parallels  as  northern  New  York  and  New  England. 

There  are,  however,  some  very  remarkable  and  important  minor  variations 
from  the  coast  climates  of  Europe,  in  those  of  our  Pacific  coast.    These  are 
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especially  appreciable  in  the  sensible  climate,  and  in  all  its  practical  relations. 
First,  tlierc  is  found  along  the  Pacific  coast  an  unexpected  lowering  of  the  nor- 
mal curve  of  temperature  through  successive  hours  of  the  day,  and  thrdugh  suc- 
cessive months  of  the  year.  In  other  words,  the  theoretic  temperature,  which 
should  have  resulted  from  known  conditions,  is  modified  and  depressed  by  causes 
hitherto  unsuspected,  but  now  matter  of  both  common  and  Scientific  observation. 
Among  the  cases  of  this  hitherto  departure  from  the  theoretic  standard  is  found 
the  peculiar  play  of  the  oceanic  currents.  .  In  its  passage  through  the  immense 
volume  of  the  Pacific  ocean  the  Kuro  Siwo  has  parted  with  its  surplus  heat,  and 
has  also  incorporated  some  of  the  cold  waters  of  the  reactionary  arctic  currents  j 
while  it  lias  raised  the  general  temperature  of  both  air  and  sea  it  has  become  a 
current  of  comparatively  cold  water  itself.  On  reaching  our  coast  it  divides 
itself  into  two  branches,  one  of  which  flows  along  the  coasts  of  Oregon  and  Cali- 
fornia, sensibly  depressing  the  local  climates  of  the  coast.  This  depressing  influ- 
ence is  particularly  appreciable  in  such  localities  as  San  Francisco  and  Monterey, 
producing  a  degree  of  cold  in  midsummer  which  is  felt  as  a  harsh,  abrupt  and 
unnatural  displacement  of  normal  conditions.  It  is  reinforced  by  the  cool  north- 
vest  winds  prevailing  from  June  to  November.  The  scope  of  this  reactive  ten- 
dency, however,  is  limited  to  the  local  climates  of  the  coast. 

Another  and  very  important  difference  between  the  climates  of  our  Pacific 
coast  and  those  of  Europe  is  found  in  the  comparatively  narrow  range  of  baro- 
metric and  thermometric  oscillation.  These  are  but  the  scientific  expression  of 
those  conditions  of  majestic  equability  which  first  suggested  the  name  Pacific,  a 
name  the  significance  and  appropriateness  of  which  become  more  striking  as  oar 
knowledge  of  it  increases.  For  this  very  remarkable  exception  from  extremes 
of  variations  our  western  coast  is  indebted  to  the  great  width  of  the  Pacifio 
ocean.  The  hurricanes  generated  in  that  mighty  cauldron  of  atmospheric  forces 
the  Gulf  Stream,  are  hurled  across  the  narrower  volume  of  the  Atlantic  with  * 
force  sufficient  to  be  severely  felt  upon  the  coast  of  Europe.  Storms  entirely 
analogous,  and  accompanied  by  electric  and  calorific  changes  equally  marked, 

Cail  upon  the  Asiatic  coast,  and  have  been  traced  some  distance  along  the 
3  Siwo ;  but  the  mighty  mass  of  the  Pacific  waters  calmly  absorbs  their 
fury,  and  prevents  their  disturbing  force  from  reaching  our  shores.  The  atmos- 
pheric changes  of  the  Pacific  coast  are  consequently  more  uniform  and  of  minor 
range.  Comparing  the  averages  of  winter  and  summer  temperature  along  the 
isothermal  line  of  50°  Fahrenheit,  the  variations  on  the  Atlantic  coast  are  found 
to  be  double  those  on  the  Pacific.  As  a  specimen  of  extreme  variation  a  little 
further  south,  it  may  be  stated  that  the  mean  range  of  winter  temperature  at  San  Fran- 
cisco from  the  mean  of  July  is  only  8°  307  Fahrenheit,  whereas  the  variation  at 
Washington,  D.  C,  is  44°  3C  Fahrenheit,  or  more  than  five  times  as  great. 

This  absence  of  disturbing  meteorological  forces,  as  indicated  by  this  narrow 
range  of  barometric  and  of  thermometric  oscillations,  is  sufficient  to  account  for 
that  freedom  from  explosive  electricity  which  enables  the  climate  of  California 
to  meet  so  accurately  the  delicate  requirements  of  the  silk  culture.  The  deficiency 
of  electrical  excitement,  and  especially  the  absence  of  atmospheric  concussion,  witn 
other  favorable  conditions,  secure  the  practicability  of  four  crops  of  silk-worms 
during  the  growing  season ;  a  fact  the  influence  of  which  upon  the  productive 
industry  of  the  country  is  beyond  all  present  estimate. 

A  still  more  prominent  point  of  difference  between  our  Pacific  climates  and 
those  of  Europe  is  found  in  the  periodicity  of  rain.  The  arrangement  of  the 
year  into  two  seasons,  wet  and  dry,  instead  of  four,  is  found  only  in  the  lower 
latitudes  of  Europe  and  Africa.  On  the  Pacific  coast  it  is  observablo,  north  of 
the  Columbia  river,  as  faf  as  the  48th  parallel.  Nearly  all  the  rain  of  Cali- 
fornia falls  between  November  and  June.  According  to  Blodgettfs  hyetal 
charts,  the  annual  fall  of  rain  in  that  State  is  about  22  inches,  decreasing  south- 
ward to  the  Colorado  desert,  where  it  amounts  to  almost  nothing.    In  the  northern 
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pari  of  the  State,  and  on  the  western  slope  £>£  the  Sierra  Nevada,  the  rang©  is 
stated  at  35  inches  per  annum.  The  general  average  is  about  half  that  of  tie 
States  east  of  the  Mississippi.  This  average  increases  northward.  At  Hum- 
boldt it  is  about  45  indies,  and  at  Vancouver's  island  about  65  inches  per v 
annum.  At  Port  Townshend,  on  Pugct  sound,  the  distinction  between  the  wet 
and  the  dry  season  is  practically  obliterated,  the  fall  of  rain  being  distributed 
throughout  the  year.  On  Sitka  island  it  becomes  excessive,  the  mean  annigal 
deposit  being  89.90  inches. 

,  This  feature  of  the  Pacific  climate  finds  its  explanation  partly  in  the  peculiar 
chorography  of  the  country.  The  Sierra  Nevada,  exceeding  in  altitude  the 
Rocky  mountains,  stands  like  a  wall  from  6?0A0  to  8,000  feet  high,  practically 
bisecting  the  lower  and  rain-bearing  strata  of  the  atmosphere.  This  readers 
the  climate  of  the  western  slope  essentially  an  insular  one,  or,  at  least,  modified 
to  a  very  limited  extent  by  continental  influences.  The  periodic  ocean  winds 
practically  control  precipitation.  During  the  winter  or  rainy  seasons  these  are 
from  the  southwest,  south,  or  southeast,  blowing  from  the  saturated  atmosphere 
of  the  intertropical  ocean ;  they  not  only  assist  in  raising  the  winter  temperafcuta, 
but  also  supply  the  copious  moisture  precipitated  during  the  rainy  season. 
During  the  dry  season  the  prevailing  ocean  winds  are  from  the  northwest.  Even 
if  these  should  become  saturated  in  blowing  over  the  colder  waters  of  the  north 
Pacific,  they  -could  not  condense  into  rain-clouds  in  passing  over  the  land,  the 
excessive  radiation  of  the  summer  panehed  surface  elevating  their  temperature 
above  the  point  not  only  of  precipitation,  but  also  of  condensation.  But  this 
absorption  of  surplus  surface  heat  also  lowers  the  summer  temperature  and 
combines  with  other  influences  in  limiting  the  thermometric  range  before  alluded  to. 
These  general  controlling  elements  combining  with  the  unique  chorographio 
features  of  the  country,  give  rise  to  a  matchless  versatility  of  local  chmates. 
These  acting  upon  a  soil  of  exquisite  fertility,  yield,  in  answer  to  intelligent 
agriculture,  a  variety,  luxuriance,  and  delicacy  of  production,  esculent,  cereal, 
fibrous,  and  fruital,  unparalleled  on  the  face  of  the  earth.  The  salubrity  of  these 
climates,  with  a  few  local  exceptions,  is  unsurpassed.  Their  freedom  from 
injurious  variation  was  a  matter  of  common  report  long  before  it  was  verified  by 
scientific  observation.  The  climate  of  California  has  been  described  by  the 
most  trustworthy  observers  as  genial  and  invigorating.  The  most  active  out- 
door labors  may  be  performed  at  all  seasons  of  the  year,  and  at  all  hours  of  the 
day,  even  in  the  most  sultry  valleys.  This  results  from  the  dryness  of  the 
atmosphere,  which  prevents  the  few  hot  days  from  being  at  all  enervating. 
Such  a  thing  as  a  hard  winter,  as  understood  east  of  the  Mississippi,  is  unknown 
even  as  far  north  as  Washington  Territory.  All  reports,  both  common  and 
scientific,  seem  to  coincide  in  the  statement  that  the  Pacific  coast  presents  the 
most  desirable  conditions  of  climatic  influences  upon  earth. 


MODEL  FAEM  BUILDINGS. 


We  of  the,  latter  half  of  the  19th  century  live  in  better  houses  than  9m  fathers 
had;  we  surround  ourselves  with  more  luxuries;  we  work  harder,  those  of  us 
who  do  work,  and  we  probably  take  more  real  comfort.  We  were  bred  to  think 
that  a  farmer's  barn  should  be  bigger  and  better  than  his  house,  and  when  we 
saw  fine  large  barns  and  out-buildings,  well  kept  and  neat  in  their  surroundings, 
we  were  quite  of  a  mind  to  excuse  a  lack  of  taste  and  order  about  the  dwelling. 
For  many  years  there  have  been  those  who  mourned  over  the  evidence  of  effem- 
inate ease  and  luxury  which  has  evinced  itself  in  more  commodious  and  con* 
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venient  farm-houses,  especially  noticeable  in  the  older  and  more  thriving  States. 
This  only  shows  that  farmers  with  tolerable  out-buildings  provide  the  comforts 
of  modern  civilization  for  their  families  before  they  rebuild  their  barns.  Never 
theless,  we  attribute  many  of  the  new  barns  to  the  old  feeling  that  the  house  of 
a  good  fanner  must  not  eclipse  his  barn.  However  this  may  be,  large  and  excel- 
lent barns  have  greatly  multiplied  of  late,  and  many  of  them  are  planned  and 
built  upon  principles  of  sound  science  and  the  most  rigid  business  economy. 
Such  an  one  is  here  presented  and  explained  by  prospective  elevations  and  dia- 
grams. 

v  David  Lpman,  of  Middlcfield,  Connecticut,  is  a  man  of  enlarged  views.  Bom 
and  j£ed  a/farmer,  he  lives  upon- the  same  farm  his  ancestors  have  occupied  for 
theftast  fojjp  generations.  He  has  given  employment  to  the  water-power  of  an 
adjacent  stream,  and,  as  farmer,  manufacturer  and  merchant,  applies  the  principles 
of  thrift  most  rigidly  to  every  branch  of  his  business.  The  result  is,  if  he  invests 
money  in  any  business  venture,  it  is  with  the  expectation  of  its  returning  good 
interest,  simply  in  a  pecuniary  point  of  view.  The  barn  of  which  we  write  is  an 
investment  of  this  character,  and,  however  much  convenience  has  been  consulted, 
simple  and  rigid  economy  has  never  been  sacrificed. 

One  is  struck  at  first  sight  with  the  substantial  character  of  the  structure,  and 
the  more  thorough  the  scrutiny  the  more  will  this  be  seen.  From  pinnacle  to 
foundation,  nothing  has  been  slighted ;  all  the  work  has  been  well  done ;  the 
timber  is  sound,  the  framing  correct,  braced,  bolted,  and  counter-braced ;  and  the 
same  thoroughness  is  exhibited  in  every  part 

GENERAL  PRINCIPLES. 

A  modern  American  barn  upon  a  farm  where  a  general  mixed  husbandry  is 
practiced  ought  to  include  under  one  roof,  or  at  least  in  one  building,  including 
wings,  all  the  accommodations  furnished  by  the  collection  of  buildings  which 
usually  form  so  nondescript  a  group  around  any  old  farm  homestead.  Associa- 
tions may  cluster  around  the  old  hearthstone  which  has  warmed  half  a  dozen 
successive  generations,  which  might  lead  to  the  maintenance  in  good  repair  of 
the  old  house,  but  no  such  claims  to  consideration  can  save  the  inconvenient  old 
barns  and  sheds.  One  good  building  takes  the  place  of  a  score  of  others  of  all 
ages  and  as  diverse  in  character  as  ingeniously  inconvenient.  This  building  is 
the  common  shelter  for  the  garnered 'crops,  for  stock,  tools,  and  manure.  It 
must  be  arranged  to  save  labor  to  the  last  extent ;  that  is,  to  make  little  labor  and 
time  on  the  part  of  farm  hands  go  as  far  as  possible.  To  this  end  both  the  coarse 
fodder  and  the  grain  should  be  stored  above  and  pass  naturally  and  easily  down- 
ward to  the  stock,  the  former,  if  desirable,  being  chopped,  and  the  latter  ground, 
before  reaching  the  feeding  floor.  The  law  of  gravitation  should  again  be 
employed  to  save  labor  in  cleaning  stables  and  collecting  the  manure  in  the 
cellars. 

It  matters  little  how  careful  and  excellent  the  hired  men  may  be ;  daily  inspec- 
tion by  the  proprietor  or  some  responsible  "person  is  imperative.  This  must  be 
thorough,  and  in  a  well-planned  barn  it  should  be  very  easily  and  quickly  made. 
The  construction  and  arrangement  of  all  the  interior  should  be  so  simple  and 
adapted  to  its  ends  that  it  will  be  easier  for  the  hands  to  keep  everything  right 
than  otherwise,  and  such  also  that  every  tool  out  of  place,  every  uncleanly  spot, 
or  slighted  piece  of  work,  will  show  itself  to  the  inspector  and  enter  a  complaint 
against  the  negligent  servant. 

Light  is  exceedingly  important  to  the  health  of  animals  and  to  the  convenience 
of  laborers,  as  well  as  to  the  accuracy  of  the  inspection.  Besides,  plenty  of 
windows  will  obviate  the  necessity  of  lanterns  in  winter  fully  an  hour  a  day, 
morning  and  evening,  thus  avoiding  no  little  danger  from  fire.  In  barn-build- 
ing we  soon  reach  the  limit  of  large,  square,  or  nearly  square,  structures,  and  in 
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Mr.  Lyman's  barn,  if  for  no  other  reason,  the  desirableness  of  light  for  the  breed- 
ing stock  would  have  led  to  the  throwing  out  of  the  wings  for  their  accommoda- 
tion, and  which  may  be  indefinitely  extended  should  the  farm  become  capable 
of  carrying  a  much  larger  number  of  animals  than  at  present. 

Fresh  air  kept  in  a  barn  is  perhaps  more  important  than  anything  else  for 
the  health  of  stock.  In  respect  to  provision  for  the  most  thorough  ventilation 
of  all  parts  of  the  structure  this  barn  may  be  regarded  as  a  model.  Flowing 
water  on  the  feeding-floor,  and  in  the  yards,  is  a  convenience  which  can  hardly 
do  overestimated,  and  in  a  cold  climate  especially  its  value  is  very  great.  There 
is  great  danger  of  cows  and  unshod  cattle  hurting  themselves  in  being  driven 
over  icy  paths  to  water,  and  it  is  a  vast  saving  of  labor  to  have  an  unstinted 
abundance  at  command  wherever  it  is  most  needed.  Mr.  Lyman  has  it  brought 
in  pipes  from  an  unfailing  source  and  delivered  on  the  stock  floor  and  in  the  yards. 

DESCRIPTION   OP  THE  BARN. 

To  gain  an  idea  of  the  building  the  reader  will  do  well  to  glauce  first  at  the 
ground  plans,  Figs.  4,  5  and  6,  aud  then  at  the  perspective  elevations.  It  will 
be  observed  that  the  barn  stands  upon  a  side-hill,  whioh  slopes  to  the  east;  that 
there  are  three  distinct  floors,  and  that  the  structure  consists  of  a  main  building 
and  two  wings,  in  dimensions  as  follows :  Main  building  55  by  80  feet ;  the  east 
wing  is  56  feet  long  and  31  $  feet  wide;  the  south  wing  is  56  feet  long  and  35 
in  width ;  total  length  from  north  to  south,  136  feet. 

Fig.  1  gives  a  view  of  the  barn  from  the  northwest,  showing  entrances  to 
two  floors.  The  drive-ways  to  the  bay  or  storage  floor  rise  gently  to  reach  the 
required  height,  and  are  walled  by  substantial  masonry.  The  enolosed  spaces 
next  the  building  shown  in  Fig.  1,  and  indicated  by  dotted  lines  in  Fig.  6,  are 
areas  to  afford  light  and  air  to  the  stock  floor.  The  hay  and  grain  Tofts  are 
furnished  throughout  with  plumbs,  hay  forks,  and  travellers,  there  being  not  less 
than  six  railways  for  the  travellers  carrying  the  forks  to  run  to  and  fro  upon 
The  fork  at  work,  Dedrick's  hoisting  machines,  and  the  weights  and  pulleys 
which  are  used  to  pull  back  the  empty  finrk,  are  seen  in  the  engraving.  The 
approach  to  the  stock  floor  is  by  a  slight  decline  from  the  road,  and  the  arrange- 
ment is  such  that  a  vehicle  may  be  conveniently  driven  in  at  one  door  and  out 
at  the  doors  in  either  the  north  or  south  end  of  the  building. 

Fig.  2  is  the  view  from  the  northeast.  We  see  here  the  east  wing  and  the 
cellar  or  basement  wall,  with  the  doors  and  windows  communicating  with  the 
hog-pen,  &c,  as  shown  in  the  ground  plan,  Fig.  4.  The  doors  (D)  are  sus- 
pended upon  rollers  upon  which  they  slide.  The  windows  are  suspended  by 
hinges  from  the  top,  and  swing  open  inside. 

Fig.  3  is  the  view  from  the  southeast,  showing  the  cattle  yards,  both  wings, 
the  cellar,  &c.  The  approach  to  the  cattle  door  of  the  east  wing  is  not  as  steep 
as  it  appears  in  the  drawing.  Circular  tanks  of  boiler  iron  are  rilled  with  con- 
stantly flowing  water  in  each  yard.  The  rail  fence  and  gates  shutting  off  the 
cellar  from  the  yard  are  movable;  the  posts  at  either  end  being  "stepped"  into 
sockets,  like  mortices,  left  in  the  wide  bases  of  the  brick  piers.  Two  men  in  a 
few  minutes  will  remove  them  all  and  throw  cellar  and  yard  together,  thus  giv- 
ing the  cattle  shelter  in  either,  winter  or  summer.  Any  portion  of  the  cellar 
may,  in  the  same  way,  be  fenced  off  or  opened  to  the  yard. 

Fig.  4  is.  the  ground  plan.  The  heavy  black  lines  indicate  the  stone  wall, 
which,  in  part,  supports  the  bank  of  earth  on  the  up-hill  side.  At  the  ends, 
where  the  cellar  floor  is  about  on  a  level  with  the  surface,  the  wall  is  laid  2£  feet 
lower ;  at  other  points  not  so  low.  Under  the  outer  edge  of  the  entire  founda- 
tion drains  are  laid  with  a  grouting  of  stones  and  cement  over  them.  These 
prevent  any  undesirable  effects  of  frost.  The  whole  floor  is  grouted  three  inches 
deep  with  stones,  topped  with  sharp  gravel,  and  covered  with  cement.     The 
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swine  are  permanently  confined  in  the  pens,  in  which  indications  of  feeding 
tretighe  are  seeB,  but  are  allowed  the  range  of  the  entire  space  beneath  the  wings 

Fig.  4. 
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whenever  H  is  desirable.  The  only  thing  peculiar  about  the  hog-pens  is  tie 
exceedingly  simple  arrangements  for  feeding.  Common  wooden  troughs  are  set 
upon  wide  movable  platforms;  these  are  too  heavy  for  the  hogs  to  move;  they 
are  easily  kept  clean,  and  if  anything  is  spilt  it  is  not  wasted,  but  falling  upon 
the  platform  is  eaten  np.  The  cellar  is  arranged  so  that  it  may  be  divided  by 
cross-partitions  in  any  way  that  may  be  convenient.  Part  may  be  used  for  cattle 
port  for  tools  or  carts.  A  root  cellar,  18  by  50  feet,  on  this  floor,  affords  storage 
for  about  6,400  bushels  of  roots,  safe  from  frost  and  not  warmer  than  the  adjacent 
earth.  This  cellar  may  be  subdivided  into  three  or  more  bins.  The  roots  are 
put  in  by  chutes. 

Fig.  5  is  the  plan  of  the  stock  or  feeding  floor,  nine  feet  four  inches  high  in  the 
clear  passing  in  by  the  western  door,  where  the  horses  and  wagon  are  seen  enter- 
ing in  Fig.  1.  We  have  on  the  right  a  very  large  carriage  room,  shut  off  from 
the  floor  by  an  immense  sliding  door.  On  the  left  is  a  neatly  finished  room 
called  the  harness  room,  in  which  is  a  stove  for  warmth  in  cold  weather;  imme- 
diately in  front  are  the  horse-stall,  and  on  all  sides  the  spacious  floors  where  horses 
are  cleaned,  and  where  horses  harnessed  to  vehicles  may  be  tied.  There  is  a 
clear  passage  through  the  barn  from  the  north  to  the  south  end,  the  stairs  to  the 
hay  floor  being  lifted  and  fastened  up  out  of  the  way.  The  wings  are  occupied 
by  cattle  stalls ;  those  in  the  south  wing  being  wide  and  calculated  for  fattening 
oxen ;  those  in  the  east  wing  adapted  to  cows  and  young  stock.  In  the  rear  of 
the  cattle  stalls  a  double  line  indicates  the  channel  for  collecting  the  liquid 
manure,  and  the  points  marked  care  openings  through  which  the  manure  is  dropped 
into  the  cellars.  The  letters  w  and /show  the  position  of  the  water  trough,  and 
the  trough  for  mixing  the  feed*    The  cattle  have  access  to  the  yard  through 
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small  doors,  marked  D,  in  the  sotitb  wing,  and  where  the  curved  dotted  line  near 
the  end  of  the  east  wing  indicates  the  inclined  plane  by  which  they  pass  to  the 


Fig.  5. 


yard.  There  w  an  arehed  vault,  well  lighted,  under  the  drive-way  and  entrance 
to  the  threshing  floor  of  the  main  building.  This  is  perfectly  fire-proof,  and 
forms  a  commodious  boiler  and  engine-room,  with  space  for  considerable  fael. 
The  steam  pipeB  for  cooling  the  feed  pass  through  holes  in  the  wall  upon  the 
feeding  floor. 

At  present  horse-power  is  employed  fox  threshing  and  sawing,  hay  and  stalk- 
cutting;  but  the  plan  is  to  employ  steam  power  eventually  as  the  most  economical, 
the  waste  steam  to  be  used  for  steaming  hay  and  roots,  and  to  this  end  the  loca- 
tion of  the  engine-room,  contiguous  to  and  below  the  threshing  floorx  is  exactly 
right. 

Fig.  6  is  the  storage  floor.    Here  all  the  hay,  grain,  straw,  and  stalks  are 
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stored.     Two  threshing  floors,  1G  feet  wide,  cross  the  building,  being  entered 
from  the  west.     On  one  of  these  is  a  hay  scale,  and  there  is  abundant  room  upon 
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the  other  for  a  horse  power  and  hay  cutter,  by  which  most  of  the  coarso  fodder 
is  chopped  up  before  being  delivered  at  the  feed  trough  on  the  floor  below. 
Each  grairt  and  meal  bin  communicates  by  a  chute  with  the  feeding  floor,  where 
its  contents  may  be  drawn  off.  The  greater  part  of  this  floor  is  occupied  by  the 
immense  hay  mows  through  which"  pass  the  tour  great  ventilators  coming  from 
the  feeding  floor.  Doors  open  with  the  ventilating  trunks  at  different  heights, 
so  that,  when  desirable,  hay,  straw,  oats  in  the  sheaf,  &c.,  may  be  thrown  down 
to  the  stock.  From  this  floor  there  are  stairs  which  ascend  to  the  cupola  or 
observatory,  from  wliich  an  extensive  view  is  had  of  the  farm  and  of  the  surround- 
ing' country  for  many  miles. 

The  horse  stables  throughout  the  barn  are  very  airy  and  roomy.  There  are 
three  loose  boxes  as  shown  in  Fig.  5,  one  12  feet  square,  for  horses,  and  two  some- 
what smaller,  which  are  used  for  horses,  or  as  lying-in  stalls  for  cows.  The 
horse-stalls  are  models  of  convenience  and  excellence.  They  are  shown  in  Fig. 
7.  Each  has  the  following  dimensions:  10  feet  from  front  to  rear,  five  feet  one 
inch  wide,  nine  feet  four  inches  high.  The  stalls  are  separated  by  plank  parti- 
tions 4 J  feet  high,  surmounted  by  strong  woven- wire  cloth  extending  two  feet 
higher.  The  same  style  of  partition  forms  the  front  of  the  stalls.  The  hay- 
rack is  of  iron  in  one  corner,  and  an  iron  feed  box  is  in  the  opposite  corner,  acces- 
sible to  the  groom  from  the  passage  way  in  front  of  the  stalls  by  a  small  door  in 
the  wire  cloth.  There  are  two  floors,  the  lower  one  being  laid  of  2-inch  chestnut 
plank,  with  cleats,  half  an  inch  thick,  covering  the  cracks  between  the  planka. 
Upon  this  water-tight  floor  is  another  made  in  three  parts;  for  two  feet  at  the 
upper  end  the  floor  is  of  white  oak  plank  nailed  fast ;  the  rest  of  the  floor  is 
formed  of  narrow  oak  plank  fastened  together  by  strong  oak  cleats  let  in  flush 
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bo  as  to  form  two  doors,  as  it  were,  hinged  at  either  side,  so  as  to  be  lifted  and 
set  up,  as  shown  in  Fig.  7,  for  the  perfect  cleansing  of  the  lower  floor.    A  chan- 


nel at  the  rear  carries  off  the  urine,  and  the  solid  manure  is  thrown  into* the  cellar 
through  the  trap-door  seen  open  in  Fig.  7,  and  indicated  by  c  c  c  in  Fig.  5. 

CATTLE  STALLS. 

Between  the  cattle  stalls  in  the  south  wing  (Fig.  5)  there  is  a  passage  way 
ten  feet  wide,  through  which  carts  with  green  food,  roots,  &c,  may  be  driven, 
making  a  complete  system  of  soiling  in  summer  practicable  and  convenient. 
The  passage  way  through  the  east  wing  is  not  quite  so  wide,  but  might  easily 
be  used  in  the  same  way.  All  the  cattle  stalls  are  made  upon  the  same  principle, 
though  of  different  sizes,  for  fattening  cattle,  milch  cows,  and  young  stock. 
Tjie  cow  stalls  are  represented  in  Fig.  §.  The-fecding  boxes  aro-2  J  feet  wide, 
the  floors'.  5  J  feet  from  tlie  feeding  trough  to  the  gutter,- which  is  14  inches  wide 
19 
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and  the  passage  in  the  rear  is  3  feet,  making  in  all  about  12  feet  for  the  stalls. 
The  stalls  are  tib  feet  wide,  arranged  for  two  animals,  which  are  fastened  by  a  neck- 

Fig.  8.  * 


strap  or  chain  attached  to  a  short  chain  and  ring,  playing  up  and  down  upon  a 
rod  bolted  to  the  partition  between  the  stalls,  as  seen  in  Fig.  8.  A  perpendicu- 
lar rack  is  in  front  of  the  manger,  and  a  shutter  (seen  open  in  Fig.  8)  is  hinged 
below  it,  and  when  open  is  held  in  an  inclined  position  by  a  chain.  This  affords 
space  for  a  good  forkful  of  hay  between  the  ah  utter  and  the  rack.  Great  economy 
of  space  is  thus  secured,  for  the  encroachment  upon  the  gangways  is  rarely  of 
any  inconvenience,  and  when  carts  are  driven  through  it  is  easy  to  close  the 
shutters. 

Light  and  air  are  abundantly  provided  for  the  stock,  as  any  one  may  see  by 
even  a  casual  inspection  of  the  plans.     In  fact,  these  are  the  first  features  that 
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impress  any  one.  The  ventilating  trunks  are  four  feet'Bquare,  and  rise  from  the 
feeding  floor  directly  to  the  roof,  where  they  terminate  in  Emerson's  ventilators 
of  the  largest  size.  The  current  of  air  caused  by  one  of  these  is  at  all  times 
perceptible,  and  usually  amounts  to  a  considerable  wind.  The  windows  on  the 
stock  floor  are  very  numerous,  and  are  eaeh  provided  with  two  glazed  sashes, 
hung  by  weights,  so  that  any  one,  or  all,  may  be  opened  to  any  degree  desired, 
making  the  floors  cool  and  airy  in  the  closest  weather. 

The  yards  open  to  the  south  and  east,  and  are  so  arranged  that  the  wash  may 
be  turned  to  flow  into  tanks  for  wetting  down  the  manure  in  the  cellar,  which 
operation  is  frequently  necessary,  especially  in  summer.  The  water  from  the 
eaves  is  all  conducted  off,  none  comes  into  the  yard,  and  there  is  no  necessity 
for  husbanding  it. 

CONCLUSION. 

The  editor  of  the  American  Agriculturist,  who  is  familiar  with  the  barn,  thus 
writes  concerning  it : 

It  is  exceedingly  roomy  and  comfortable  for  men  and  beasts  at  all  seasons.  It  thoroughly 
protects  animals  and  their  fodder,  with  all  farm  products,  implements  and  manure,  from  the 
weather ;  effects  great  saving  of  labor ;  is  subject  to  easy  and  rapid  inspection  ;  and,  not  least, 
it  U  easior  for  hired  men  to  keep  it  clean  and  in  order  than  to  do  otherwise.  Neither  care 
nor  expense  has  been  spared  to  make  the  whole  structure  as  substantial  and  convenient  as 
possible,  the  material  being  all  of  the  best  quality.  The  whole  subject  has  been  under  con- 
sideration, and  the  general  plan  formed  for  several  years.  Mr.  L.  did  not  build  until  he  felt 
sure  he  knew  exactly  what  ne  wanted,  and  was  ready  to  secure  this  to  himself  and  his  children, 
at  any  reasonable  cost. 

The  proprietor  furnishes  the  following  memoranda: 

Lower  timber,  white  oak,  12  by  14 ;  joists,  chestnut ;  floor,  chestnut ;  rest  of  the  frame, 
white  pine,  hemlock  and  spruce,  mainly  hemlock ;  the  long  cross-beams  55  feet  long,  squared 
12  by  14  inches,  are  pine ;  threshing  floors,  2f  inch  pine  plank,  grooved,  with  a  tongue  inserted ; 
bay  floors,  If  inch  pine,  planed  and  matched,  laid  planed  side  down;  _, — w  siding 
is  pine,  10  to  12  inches  wide?  planed  and  matched,  with  battening  of  this  f  ^   form, 

which  costs  no  more  than  plain.  The  roof  is  1£  inch,  planed  and  matched  spruce,  well  slated, 
furnished  with  Otis's  lightning  rods.  The  architect  is  R.  O.  Eussell,  New  Haven;  the 
builder  Henry  E.  Woodward,  Thompsonville,  Connecticut. 

The  gables  on  tho  sides  of  the  barn  and  south  wing  give  great  strength  to  the  frame, 
afford  light  to  the  floor,  and  in  summer  pivo  a  splendid  draught  of  air  over  the  floor,  to  say 
nothing  of  the  beauty  added  to  the  building. 

A  cheap  barn  can  be  built  on  this  general  plan  of,  first,  basemont  for  manure,  roots  and 
hogs ;  second,  floor  for  stock,  wagons,  and  tools ;  third,  floor  for  hay,  grain,  hay-scales,  &c; 
and  I  believe  that  a  farmer  may  get  for  the  same  money  one-third  more  room  than  by  the  old 
plan. 


PHILADELPHIA  BUTTER. 


.    HOW*  IT  IS  MADE. 

"  Philadelphia  print"  is  known  in  the  central  cities  of  the  United  States  as 
batter  unsurpassed  for  sweetness,  solidity,  and  golden  color.  It  always  com- 
mands a  fancy  price,  and  is  ever  sought  with  an  avidity  that  makes  its  sale  a 
pleasure  rather  than  a  labor.  Excellent  butter  is  found  elsewhere,  as  in  New 
England,  New  York,  and  northern  Ohio,  but  inferior  qualities  are  the  rule  in  the 
dairy  sections  proper,  which  these  exceptions  only  prove ;  while  in  a  large  portion 
of  the  west  and  south  there  is  very  little  superior  butter,  a  considerable  quantity 
that  is  passably  good,  and  a  largo  amount  not  fit  to  eat,  of  less  value  for  oooking 
than  good  lard,  and  unworthy  of  the  repute  of  the  American  farmer. 

Greater  advances  have  of  late  been  made  in  choeee-making  than  in  the  art  of 
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butter-making.  The  factory  system  has  secured  uniformity  with  positive  pro- 
gress in  processes  and  knowledge  of  principles.  Butter  dairies  are  individual 
and  isolated,  and  excollonco  in  their  product  is  the  result  of  peculiar  care  in  the 
manager,  and  special  adaptation  to  his  business.  It  is  of  the  utmost  importance 
that  the  very  best  modes  of  lnanufaoture  should  be  understood ;  that  the  dairy- 
man and  the  farmer's  wife  who  cares  for  the  smaller  dairy  of  the  ordinary  farm 
should  compare  their  processes  (which  they  may  now  deem  to  be  the  best  because 
they  know  no  other  better)  with  those  of  model  establishments,  and  learn  to 
stamp  a  higher  excellence  upon  the  yield  of  their  dairies.  The  difficulty  of 
obtaining  really  good  butter  in  the  city  markets  appears  to  be  increasing,  probably 
from  a  growing  fastidiousness  of  butter  eaters  as  well  as  from  the  increasing  dis- 
proportion in  numbers  of  consumers  and  producers.  This  fact  gives  urgent  and 
immediate  importance  to  efforts  for  improvement. 

The  best  Philadelphia  butter  comes  mainly  from  Chester,  Lancaster,  and 
Delaware  counties.  A  committee  of  New  York  gentlemen  recently  visited  several 
of  the  dairies  of  Chester  county  as  representatives  of  an  incipient  organization, 
the  "American  Jersey  Cattle  Club,"  designed  to  facilitate  the  work  of  publishing 
such  a  record  of  importations  and  pure  breeding  as  should  secure  the  integrity 
of  this  famous  dairy  breed. 

The  following  extracts  from  their  report,  written  by  George  E.  Waring,  jr., 
commence  with  a  description  of  the  dairy  of  Samuel  J.  Sharploss,  of,  Street  Road 
station,  in  Chester  county,  whose  cows  are  all  thoroughbred  Jerseys : 

The  milking1  house  is  a  light  wooden  structure,  with  so  many  open  doors  and  windows  that 
it  is  hardly  more  than  a  shed.  In  the  winter  it  is  closod  up  and  used  as  a  stable  for  young 
stock.  In  size  it  is  about  22  feet  by  3Ct  with  a  row  of  stanchions  on  each  side,  and  with 
mangers  in  which  a  little  bran  is  put  at  each  milking  time.  Each  cow  bos  her  own  place, 
with  her  name,  age  and  pedigree  over  her  manner,  and  she  always  goes  to  it  as  though  she 
ceuld  read.  Their  names  have  been  put  up  in  the  order  in  which  they  come  from  the  pasture, 
the  "master"  cow  entering  first,  and  the  least  plucky  last. 

The  milking  is  done  by  women,  the  same  one  always  attending  to  each  cow,  and  it  is  done 
rapidly  and  quietly,  no  unnecessary  talking  and  no  skylarking  being  allowed.  We  measured 
"NiobVs"  yield,  and  found  it  to-be  11  quarts,  (she  gave  9  tho  next  morning — making  it  20 
for  the  two  milkings,)  not  bad  for  a  butter-making  Jersey  cow.  The  others  gave  less — the 
smallest  not  more  tnan  8  quarts  at  two  milkings — Out  the  whole  herd  of  18  cows  could  not 
have  given  less  than  200  quarts  a  day,  and  this  of  milk  that  yields  dver  20  percent,  of  cream. 

Near  by  the  milking  house  is  the  *4 spring-house, "  the  institution  of  this  region,  about  24 
feet  long  and  18  feet  wide,  built  of  stone,  with  its  foundation  set  deeply  in  the  hillside,  and 
its  floor  about  four  feet  below  the  level  of  the  grouud  at  tho  down-hill  side.  The  site  is  that 
of  a  plentiful  spring,  which  is  allowed  to  spread  over  the  whole  of  the  enclosed  area  to  a 
depth  of  about  three  inches  above  the  floor  of  oak  laid  on  sand  or  gravel.  At  this  height 
there  is  an  overflow  by  which  the  water  passes  to  a  tank  in  an  open  shed  at  tho  down-hill 
end  of  the  house.  On  the  floor  of  the  spring-house  there  are  raised  platforms  or  walks  to  be 
used  in  moving  about  the  room,  but  probably  three-quarters  of  the  space  is  occupied  by  the 
slowly-flowing  spring  water.  The  walls  are  about  10  feet  high,  and  at  the  top  on  each  side 
are  long,  low  windows,  closed  only  with  a  wire  cloth,  which  gives  circulation  of  air  at  tho 
upper  part  of  the  room.  The  milk  is  strained  into  deep  pans  of  small  diameter,  that  are 
kept  well  painted  on  the  outside,  and  are  provided  with  bails,  by  which  they  are  handled. 
The  depth  of  the  milk  in  the  pans  is  about  three  inches,  and  they  are  set  directly  upon  the 
oak  floor,  the  water,  which  maintains  a  temperature  of  about  58°  Fahrenheit,  surrounding 
them  to  about  the  height  of  the  milk.  # 

The  cream  is  taken  off  after  24  hours,  and  is  kept  in  deep  vessels  having  a  capacity  of 
about  12  gallons.  These  vessels  are  not  covered,  and  as  the  room  is  scarcely  warmer  than 
the  water,  the  cream  is  kept  at  about  58°  or  59°  until  it  is  put  in  the  churn. 

Churning. — The  churn  is  a  large  barrel,  (bulging  only  enough  to  make  the  hoops  drive  well, ) 
with  a  journal  or  bearing  in  the  centre  of  each  head,  so  that  it  may  be  revolved  by  horsepower. 
This  barrel  has  stationary  short  arms  attached  to  tho  inside  of  the  staves,  so  arranged  as  to 
cause  the  greatest  disturbance  of  the  milk  as  it  passes  through  them  in  the  turning  of  the 
churn.  At  one  side  is  a  large  opening  secured  by  a  cover  that  is  screwed  firmly  into  its 
place — this  is  the  cover  or  lid  of  the  churn.  Near  it  is  a  hole  less  than  an  iuch  in  diameter, 
for  testing  the  state  of  the  churning  and  for  drawing  off  buttermilk.  This  is  closed  with  a 
wooden  plug. 

The  churning  lasted  about  an  hour,  at  the  end  of  which  time  it  was  necessary  to  add  a  little 
cold  milk,  to  cause  the  butter  to  gather.  This  being  secured,  and  tho  buttermilk  drawn  off, 
cold  water  was  twice  added,  a  few  turns  being  given  each  time  to  tho  churn,  and  when  the 
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last  water  was  drawn  off  it  camo  nearly  free  of  milkiness.  A  crank  was  then  pat  on  to  an 
arm  of  the  chum,  the  horse-power  thrown  out  of  gear  and  a  gentle  rocking  motion  caused 
the  butter  to  be  collected  on  the  lower  side,  directly  over  the  small  hole — through  which  the 
remaining  water  escaped.  It  was  left  ii\  this  condition  about  two  hours.  After  breakfast  we 
returned  to  see  the  working  of  the  butter. 

Tlu  butter-worker. — In  one  corner  of  the  spring-house  stands  the  butter-worker,  a  revolving 
table  about  three  feet  in  diameter.  The  centre  of  this,  for  a  diameter  of  12  inches,  is  an  iron 
wheel  with  a  row  of  cogs  on  the  upper  sido  of  its  rim.  From  this  rim  to  the  raised  outer 
edge,  the  table  (made  of  wood)  slopes  downward,  so  that  the  buttermilk  as  worked  out  is 
passed  into  a  shallow  groove  and  is  carried  away  through  a  pipe  which  discharges  into  a  pail 
standing  below.  Over  the  sloping  part  of  the  table  there  works  a  corrugated  wooden  roller, 
revolving  on  a  shaft  that  is  supported  over  the  centre  of  the  table,  and  has  a  small  cog  wheel 
that  works  in  the  cogged  rim  of  tho  centre  wheel,  and  causes  the  table  to  revolve  under  the 
roller,  as  this  is  turned  by  a  crank  at  its  outer  end.  'Of  course  the  roller  is  larger  at  one  end 
than  the  other,  so  as  to  conform  to  the  slope  of  the  table,  and  its  corrugations  are  very  deep, 
not  less  than  two  inches  at  the  larger  end.  Supported  at  each  end  of  the  roller  and  on  both 
sides  are  bevelled  blocks  which,  as  the  table  revolves,  force  the  butter  from  each  end  toward 
the  centre  of  the  slope.  About  20  pounds  of  butter  is  now  put  on  the  table,  and  the  roller 
is  turned,  each  corrugation  carrying  through  a  long  narrow  roll,  which  is  immediately  followed 
by  another  and  another,  until  the  whole  table  is  covered.  The  roller  does  not  quite  touch 
the  table,  and  there  is  no  actual  crushing  of  the  particles.  The  bevelled  blocks  slightly  bend 
these  rolls  and  crowd  them  toward  the  centre  of  the  sloping  part,  so  that  when  they  reach  the 
roller  they  are  broken  in  fresh  places,  and  by  a  few  revolutions  are  thoroughly  worked  in  evezy 
part. 

Final  processes. — Then  follows  a  process  that  was  new  to  all  of  us — the  "  wiping"  of  the 
batter.  The  dairyman  turning  one  roller  backward,  with  the  left  hand,  so  that  the  butter, 
comes  through  at  the  right  hand  side,  presses  upon  every  part  of  it  a  cloth  which  has  been 
wrung  dry  in  the  cold  spring  water,  and  which  he  frequently  washes  and  wrings  out.  This 
is  continued  until  not  a  particle  of  water  is  to  be  seen  in  the  butter  as  it  comes  from  the 
roller,  to  which  it  now  begins  to  adhere.  If  there  is  any  secret  in  the  making  of  Philadelphia 
butter,  this  is  rt ;  and  it  has  much  to  do  with  the  uniform  waxiness  of  texture,  whether  hard 
or  soft. 

After  this  tho  butter  ia  salted,  (an  ounce  of  salt  to  three  pounds  of  butter,)  still  by  the  aid 
of  the  machine,  and  any  lurking  atom  of  moisturo  is  in  this  way  prevented  from  becoming 
a  cause  of  rancidity. 

When  the  salt  is  thoroughly  worked  through  the  whole  mass,  the  butter  is  removed  to  a 
large  table,  where  it  is  weighed  out  and  put  up  in  pound  prints. 

Ihe  working,  wiping,  and  salting  of  over  100  pounds  of  butter  occupied  about  an  hour, 
and  before  10  a.  m.  the  entire  churning,  beautifully  printed,  as  fragrant  as  the  newest  hay, 
and  as  yellow  as.  pure  gold,  such  butter  as  only  Jersey  cream  will  make,  was  deposited  in 
large  tin  trays  and  set  in  water  to  harden.  The  next  morning  it  was  wrapped  in  damp  eloths, 
each  pound  by  itself,  put  in  a  tin  case,  each  layer  having  its  own  wooden  shelf,  with  two 
compartments  of  pounded  ice  to  keep  it  cool,  and,  surrounded  by  a  well-coopered  and  securely 
locked  cedar  tub,  was  sent  to  the  Continental  Hotel,  where  we  found  it  on  our  return  as 
delicious  as  when  it  left  the  farm. 

It  is  very  difficult  to  describe  any  process  in  which  so  much  depends  on  the  judgment  of 
the  operator,  and  the  writer  hardly  hopes  for  more  than  that  his  examplo  will  stimulate  others 
who  are  interested  in  the  subject  to  examine  for  themselves  the  daily  operations. of  this 
interesting  and  beautiful  region. 

*West  Chester  farms. — Having  seen  our  friend's  butter  safely  set  away  to  cool,  wo  started 
on  an  excursion  among  the  more  successful  dairymen  in  the  vicinity  of  West  Chester,  stopping 
by  the  way  to  visit  another  farm  where  only  Jersey  cattle  and  their  grades*are  kept,  and 
where  the  dairy  operations  evidently  receive  the  same  careful  treatment,  and  where  the  milk- 
ing house  had  been  very  much  improved  by  being  made  two  stories  high,  a  loft  for  hay  being 
thus  secured  at  a  very  little  cost. 

One  of  tho  strongest  impressions  we  had  thus  far  received  was  that  much  of  the  excellence 
of  the  butter  was  due  to  the  use  of  the  spring-house;  but  our  next  visit  (on  the  recommenda- 
tion of  a  friend  who  gave  us  the  names  of  the  most  noted  fancy-price  dairies)  was  to  a  farm 
where  the  milk  was  kept  in  a  deep  vault,  arranged  much  like  a  spring-house,  but  without 
water.  Ihe  proprietor  of  this  farm,  a  man  of  long  experience  and  of  excellent  reputation  as 
a  butter-maker,  has  satisfied  himself,  by  a  long,  trial  of  both  systems,  that  the  dry  room  is 
the  best.  Ho  attributes  the  advantage  to  greater  dryness  of  the  air ;  but  as,  with  a  free  cir- 
culation against  the  cold  stone,  the  walls  were  covered  with  moisture,  he  had  gained  very  little 
in  this  respect,  even  supposing,  which  is  doubtful,  that  dryness  would  be  a  gain. 

The  thermometer  on  the  wall  of  his  vault  was  not  more  than  one  degree  higher  than  that 
of  the  spring-house,  and  our  impression  was  that  a  low  and  uniform  temperature,  however 
attained,  is  tho  important  consideration.  In  the  dairy  that  we  were  now  visiting  there  were 
no  shelves,  and  no  provision  was  made  for  a  circulation  of  air  around  the  pans,  as  is  con- 
sidered important  in  the  dairies  of  our  own  region.  In  tho  vault,  as  in  the  spring-house, 
the  pans,  which  are  equally  deep  and  havo  even  a  greater  dopth  of  milk,  (over  /oar  inches,) 
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were  placed  directly  upon  the  floor.  In  this  dairy  the  milk  was  allowed  to  stand  36  hours 
before  being  skimmed.  The  butter  is  worked  and  salted  in  the  same  way,  and  is  equally 
good  in  its  texture,  and  of  very  fine  flavor.  The  color,  however,  it  being  thought  desirable 
to  bring  it  up  to  Alderney  standard,  was  secured  by  the  use  of  annatto,  which  is  used  winter 
and  summer,  to  secure  uniformity  of  color.  A  solution  of  the  annatto  is  made  by  boiling  it 
in  water,  and  the  extract  is  mixed  with  the  cream  in  the  churn. 

From  here  we  went  to  another  farm  in  the  vicinity  of  West  Chester,  which  bears  an 
equally  high  reputation  for  its  butter,  and  where  the  spring-house  has  been  abandoned,  and 
the  cream  is  kept,  as  previously  described,  in  a  dry  vault.  In  the  manufacture  of  the  butter 
the  same  processes  obtain,  and  the  same  good  result  is  secured.  In  all  of  the  instances 
described  a  very  high  price,  much  above  that  of  the  common  market,  is  obtained. 

The  next  morning  we  drove  about  10  miles,  through  a  magnificent  farming  country,  to  a 
farm  which,  more  than  any  other,  is  celebrated  in  the  Philadelphia  market  for  the  excellence 
of  its  butter.  In  fact,  it  is  rather  a  butter  factory  than  a  farm.  Cows  are  bought  when  in 
full  milk,  forced  by  a  liberal  use  of  purchased  food  to  the  highest  yield  of  which  they  are 
capable,  and  are  sold  as  soon  as  their  milk  fails.  The  farmer  himself  is  his  own  dairymaid, 
end  attends  in  person  to  every  detail  of  his  dairy.  He  makes  use  of  the  spring-house,  and 
believes  that  it  is  necessary.  His  butter  is  worked  on  a  table,  with  a  large  two-handled 
paddle,  and  when  wiped  and  properly  salted  it  is  thrown  in  large  lumps  into  a  cloth,  which 
lies  in  a  vat  of  cold  spring  water;  (ice  water  would  do  as  well.)  He  claims  that  the  harden- 
ing is  more  rapid  and  more  complete  when  the  water  surrounds  the  lumps  of  butter  than 
when  surrounaing  a  vat  in  which  they  are  placed.  He  uses  annatto,  winter  and  summer, 
and  given  a  very  high,  though  somewhat  unnatural,  color  to  his  butter.  He  obtains  the 
very  highest  prices  in  the  Philadelphia  market,  and  he  supplies  some  of  his  customers  by 
express  at  their  summer  residences  at  the  seaside.  His  price  during  the  whole  of  last  win- 
ter, by  contract  for  the  season,  was  $1  per  pound,  and  it  is  now  65  oents,  when  good  butter 
is  selling  for  35  cents  in  the  Philadelphia  markets. 

Chelten  Hills. — From  this  farm  we  returned  to  Philadelphia  and  went  to  Chelten  Hills,  on 
the  North  Pennsylvania  railroad,  to  visit  the  Jersey  cows  imported  by  Mr.  Charles  L.  Sharp- 
less.  They  were  selected  by  Mr.  Sharpless  in  1865,  on  the  island  of  Jersey,  and  have  only 
now  been  admitted,  in  consequence  of  the  danger  that  had  previously  existed  of  introducing 
the  rinderpest.  They  are  an  exceedingly  fine  lot  of  cows,  seven  in  number ;  one  of  them, 
44  Duchess,"*  is  by  far  the  finest  animal  that  any  of  us  had  seen.  She  is  now  giving,  by 
actual  measurement,  21  quarts  of  milk  a  day,  which  yields  daily  more  than  four  quarts  of 
the  richest  cream,  and  she  is  as  fine  and  delicate  as  a  thoroughbred  horse.  Her  color  is 
brown  and  white,  with  tho  richest  orange-colored  skin  under  the  white  hair.  Her  horns  are 
small,  thin,  and  of  a  translucent  amber  hue,  slightly  tipped  with  black.  After  a  long  exam- 
ination of  her,  our  party  broke  up,  being  fully  confirmed  in  our  opinion  that  for  tho  butter 
dairy  the  Jersey  is,  par  excellence,  the  cow  of  all  others  to  select,  and  satisfied  that  we  had 
learned  some  things  about  butter-making  that  were  worth  the  trouble  of  learning. 

Another  member  of  the  committee  writes  as  follows : 

If  one  wishes  to  see  the  grazing  and  dairy.business  carried  on  with  the  neatness,  the  order, 
the  elegance  of  a  first-class  commercial  house,  the  nt  plus  ultra  of  cleanliness  and  taste  in 
the  dairy  business,  he  should  visit  Mr,  Sharpless's  farm.  He  has  160  acres  so  disposed  around 
the  hill  on  which  he  has  built  that  all  the  fields  are  under  his  eye  as  he  stands  on  the  slope 
south  of  his  house.  The  farm  buildings  are  in  a  valley  at  the  rear  of  the  house,  protected 
from  the  winter  winds  and  easily  reached  from  all  parts  of  the  farm.  He  keeps  from  20  to 
25  Alderneys,  and  has  what  we  saw  at  very  few  other  places,  a  milking-house — a  huge  and 
airy  structure,  with  a  hard  clay  floor  well  rammed,  and  stanchions  with  the  name  of  each 
animal  tastefully  printed  and  nailed  over  the  place  where  she  regularly  stands.  This  house 
is  kept  as  clean  as  a  dining-room.  The  cows  remain  there  only  during  milking  time,  when 
a  little  green  corn  or  otherfood  is  thrown  in  the  mangers,  so  a  cheerful  entry  ana  quiet  stand- 
ing are  insured.  Close  by  stands  his  milk-house,  the  walls  about  10  feet  high,  6  feet  being 
beneath  the  surface.  The  floor  is  covered  with  oak  plank,  with  a  platform  or  walk  raised 
four  inches.  Cold  spring  water  stands  or  rather  flows,  with  a  depth  of  about  three  inches, 
all  over  the  floor.  In  one  place  the  depth  of  water  is  8  or  10  inches.  Here  tho  great  pails 
of  cream  stand  till  churning  day.  The  temperature  of  the  water  and  of  the  stone  walls 
which  rise  from  it  is  52°.  When  closed,  as  it  generally  is,  the  temperature  of  the  spring- 
house  is  about  56°,  and  varies  very  little  whether  people  outside  wear  overcoats  or  are  drop- 
ping down  with  tho  sunstroke.  In  fact,  we  may  as  well  here  disclose  the  grand  secret  of 
the  Philadelphia  butter,  for' we  found  the  same  rule  observed  at  the  establishments  of  John 
R.  Penrose  and  of  Marshall  Strode,  who  live  near  Mr.  &.,  and  make  first-class  butter.  From 
the  time  the  milk  leaves  the  cow  till  the  butter  graces  the  table,  milk,  cream,  and  butter  are 
near  the  temperature  of  60°.  In  churning,  62°  is  found  the  best  figure  for  the  mercury, 
The  cream  is  kept  as  cold  as  possible.  The  skimming  is  done  with  a  concave  tin  scoop, 
perforated  with  a  great  number  of  small  holes.  This  separates  the  cream  from  the  milk  more 
perfectly  than  any  other  instrument  or  process.    Milk  is  allowed  to  stand  36  hours  before 
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skimming;  the  depth  of  the  milk  in  the  pans  is  generally  two  and  a  half  inches;  the  same 
with  the  cool  water  on  the  outside  of  the  pans.  These  people  use  the  barrel  churn  driven 
by  horse-power.  Even  in  the  heat  of  July,  and  through  these  dog-days,  many  of  them  churn 
but  once  a  week,  and  never  more  than  twice.  J.  R.  Penrose  manages  his  dairy  farm  much 
like  his  neighbor  Sharplcss.  His  spring-house  is  a  little  higher  and  the  ventilation  good. 
This  is  an  important  point.  Cream  is  a  great  absorbent,  and  no  ill  odor  of  any  sort  should 
be  allowed  in  a  milk-house.  If  a  gentleman  happens  to  be  smoking  he  throws  away  his 
cigar  when  he  enters  that  cool  and  hallowed  retreat,  as  though  the  dairymaid  weTe  the  lady 
of  the  manor.  Mr.  P.  feeds  liberally,  and  takes  a  corresponding  flow  of  milk.  He  finds,  no 
matter  how  good  the  pasture  is,  a  cow  is  never  so  full  as  to  refuse  a  few  stalks  of  juicy  corn, 
a  lock  of  fragrant  clover,  or  an  armful  of  green  rye  or  millet,  and  such  bon-bons  and  tit-bits 
never  fail  to  stretch  out  the  line  of  pans.  Mr.  Penrose,  as  well  as  Mr.  Sharpless,  keeps  the 
Alderney.  For  a  butter  dairy  there  is  no  doubt  of  their  superiority.  Mr.  S.  has  a  cow  that 
has  given  18  pounds  in  a  week.  A  pound  a  day  from  each  cow  is  not  much  above  the 
average.  Milking  23  cows,  Mr.  P.  made  in  one  week  187  pounds  of  butter.  This  was  at 
the  flush  in  the  middle  of  June.     In  August  he  makes  from  130  to  140  pounds  a  week. 

Marshall  Strode  does  not  follow  butter-making  as  a  flue  art,  but  for  money.  He  has  a 
cellar  10  feet  below  the  surface,  well  ventilated  and  cleanly.  His  milk  is  here  kept  at  a 
temperature  of  about  58°.  His  cream  he  cools  the  night  before  churning  with  lumps  of 
ice.  Just  before  the  butter  comes  he  throws  into  the  churn  a  bucket  of  ice-water.  This  gives 
him  hard,  close-grained  butter,  even  in  July.  He  sells  it  himself  in  the  Farmers'  market, 
and  gets  this  year,  on  an  average,  nearly  80  cents  a  pound  for  all  he  makes.  He  can  do  what 
few  farmers  here  or  in  England  or  Flanders  can  boast  of.  He  will  buy  a  fair  native  cow 
for  about  $65,  and  in  one  year  she  will  pay  for  herself  twice  over  in  butter.  He  will  agree 
within  a  twelvemonth  to  sell  from  her  $  1 30  worth  of  butter.  The  sour  milk  of  a  cow  will  make 
100  pounds  of  pork,  and  her  calf  he  sells  for  $8  or  $10.  Thus  his  cows,  the  common  natives 
of  the  country,  pay  him  about  $150  a  year.  Can  a  butter-maker  in  Herkimer,  or  Ulster,  or 
Orange,  or  Essex,  make  a  better  showing  ?  How  do  those  farmers  get  such  a  price  for  their 
butter  ?  First,  they  always  make  a  first-class  article,  so  their  customers,  sure  of  getting  the 
best  there  is,  will  not  desert  them  on  account  of  a  rise  in  the  price.  Second,  they  bring  in  their 
butter  in  a  showy  and  attractive  condition.  No  pot  of  delf  ware,  no  tub  or  pail  of  oak  or 
hemlock,  no  vulgar  firkin  is  used  to  entomb  those  noble  balls,  goldcn-bued,  with  the  aroma 
of  white  clover  and  Poa  pratense  lingering  in  the  firm  grain.  A  large  tin  vessel,  designed 
expressly  for  the  business,  has  chambers  at  each  end  into  which  ice  is  put.  Thin  wooden 
shelves  about  three  inches  apart  rest  on  little  projections  from  the  sides.  A  layer  of  balls  is 
placed  on  the  bottom  and  covered  with  its  shelf,  but  not  so  as  to  touch  or  mar  the  handsome 
print  of  a  sheaf  of  golden  grain,*  which  stands  out  on  the  top  of  each  ball ;  on  this  shelf  another 
layer  of  prints,  and  8<5  on  till  the  vessel  is  full,  then  containing  40  or  50- pound  prints.  Tho  tin, 
with  ice  in  each  end,'  is  then  set  into  a  wooden  tub  which  has  been*  cooled  with  ice  or  spring 
water.  Over  this  is  drawn  a  cover  of  padded  carpeting,  with  oil-cloth  on  top.  Thns  hot  atr 
and  dust  are  wholly  excluded,  and  the  butter  rides  to  the  city  and  opens  in  tho  market-house 
in  as  fine  condition  as  when  packed  in  the  spring-house.  In  just  this  way,  with  this  degree 
of  caro  and  skill,  is  the  best  Philadelphia  butter  made,  marked,  and  marketed.  No  wonder 
the  Philadelphians  would  rather  pay  75  cents  than  go  back  from  such  manna  to  the  leeks  and 
onions  of  the  common  firkin. 

The  farmers  of  Chester  and  Delaware  counties  often  discuss  the  relative  profit  of  making 
butter  and  fattening  cattle  for  the  Philadelphia  market.  We  drovo  back  among  tho  farmers 
on  the  Brandy  wine  hills,  the  very  hills  over  which  Cornwall  is  made  his  flank  movement  when 
Howe  got  the  better  of  Washington.  Here  they  make  little  butter,  but  fatten  many  bullocks. 
Marshall  Hickman  and  his  son  George,  to  give  an  instance,  on  a  160  acre  farm  can  fatten  40 
head,  giving  on  an  average  $90  a  head,  and  selling  for  $140.  They  are  dorag  it  this  year.  % 
They  contend  that  $2,000  iq  thus  realized  with  far  less  care  and  labor  than  by  making  butter. ' 
But  the  farm  in  natural  fertility  has  no  superior  in  that  region.  . 

We  visited  other  farms,  as  that  of  John  Leedom,  only  seven  miles  from  the  city,  who  is 
getting  70  cents  for  his,  butter,  and  other  cattle-feeders  amid  these  beautiful  and  fertile  hills. 
These  farmers  are  cheerful ;  they  are  contented,  sagacious,  and  thrifty.  In  their  thorongh 
tillage,  their  generous  manuring,  their  solid  fences,  and  noble  barns,  in  the  order  and  per- 
fect tidiness  of  their  dairies,  and  in  the  care  and  skill  they  show  in  disposing  of  the  products 
of  the  farm,  they  set  their  brother  farmerrof  New  Jersey,  New  York,  and  Now  England  a 
notable*  example. 
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HYBRIDIZING,  CROSS-BREEDING,    AND  DEGEN- 
ERATION OF  PLANTS. 


By  Horace  Piper,  Biddeford,  Me. 


Few  subjects  are  more  interesting  to  the  agriculturist  than  the  hybridizing 
and  the  cross-breeding  of  plants,  for  to  one  or  the  other  of  these  processes  he  is 
indebted  for  a  great  number  of  the  most  useful  plants  that  are  cultivated,  either 
for  the  delight  or  the  sustenance  of  man.  On  the  other  hand,  his  most  san- 
guine expectations  are  often  disappointed,  and  his  best  plans  frustrated;  from  the 
want  of  a  correct  knowledge  of  the  laws  by  which  they  are  governed.  It  is  for 
this  double  purpose,  of  showing  how  the  most  desirable  plants  have  been  pro- 
duced and  how  others  may  be,  and  be  preserved  in  their  purity,  that  I  have 
undertaken  the  preparation  of  this  essay. 

It  will  be  necessary  in  order  to  comprehend  fully  the  principles  of  these  sub- 
jects, and  their  application  to  the  practical  operations  of  agriculture,  to  take 
a  general  view  of  the  generative  orgams  of  the  vegetable  kingdom,  and  the 
manner  m  which  they  act  in  the  reproduction  of  their  particular  species.  If  we 
examine  attentively  a  perfect  flower,  we  shall  find  that  it  consists  essentially  of 
two  sets  of  organs,  one  called  the  pistils  and  the  other  the  stamens.  The  pistils 
are  located  in  the  centre  of  the  flower,  and  the  stamens  around  them.  The 
summit  of  the  pistil  is  called  the  stigma,  and  on  the  top  of  each  stamen  is  situated 
an  anther,  a  small  sack,  which  contains  the  pollen,  or  fine  dust-like  substance,  that 
fertilizes  the  ovules  or  young  seeds  of  the  plant. 

These  organs  are  supposed  to  perform  offices  analogous  to  Jhose  of  the  animal 
kingdom  :  the  stamens  representing  the  male  and  the  pistils  the  female  organs. 
"When  the  anthers,  which  contain  the  pollen,  arrive  at  a  certain  degree  of 
maturity,  they  suddenly  open,  and  emit  a  multitude  of  minute  grains  of  pollen, 
and  these,  falling  on  the  pistils  of  the  flower,  throw  out  small  hair-like  tubes, 
which  penetrate  through  the  whole  extent  of  the  vascular  tissue  of  the  pistil  and 
ultimately  reach  the  ovules,  thus  fertilizing  them  and  making  them  capable, 
when  mature,  of  reproducing  plants  of  their  own  kind. 

The  ovules  are  the  rudimentary  seeds,  situated  in  a  case  at  the  base  of  the 
pistils,  each  consisting  of  a  central  portion,  called  the  nucleus,  which  is  sur- 
rounded by  two  coats,  the  inner  called  the  secundine  and  the  outer  the  primine. 
When  the  hair-like  tube  of  the  pollen-grain  passes  through  the  orifice  in  the 
coatings  of  the  ovule,  and  reaches  the  nucleus,  or  embryo  sack,  it  is  supposed  by 
Brongniart  and  others  to  emit  a  spermatic  orplantlotgerm,  which  passes  through 
the  wall  of  the  embryo  sack  and  enters  the  germinal  vesiele  contained  in  it 
The  vesicle  corresponds  to  the  germinal  spot,  or  vesical,  in  the  egg  of  birds,  and 
the  ovum  of  mammiferous  animals.  The  germ  remains  in  the  vesicle,  and  finally 
becomes  the  embryo  fully  developed  into  a  plantlet,  as  may  be  seen  in  the  bean 
and  other  seeds.*  These  tubes  sometimes  grow  to  great  length,  and  are  many 
days  in  penetrating  the  whole  length  of  the  pistil.  Indian  corn  (Zea  mays)  will 
furnish  a  good  illustration.  The  pistils  of  this  plant,  which  are  commonly  called 
"  the  silk,"  grow  to  the  length  of  10  or  12  inches,  and  yet  these  slender  pollen- 
tubes  penetrate  the  whole  distance  from  the  point  where  they  come  in  contact 
with  the  pistils  to  the  nucleus  of  each  rudimentary  seed.     The  ovules  grow  to  a 

*  See  Griffith  aud  Henfrey's  Mi  orographic  Dictionary,  under  ovule  and  pollen,  pp.  514  and 
657 ;  A.  Gray's  Botanical  Toxt  Book,  p.  246;  Alphonso  Wood's  Class  Book  of  Botany,  ed. 
1860,  p.  149. 
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certain  size,  natural  to  each  particular  plant,  and,  if  they  arc  not  fertilized,  then 
they  wither  and  die;  but  when  properly  fertilized  they  grow  vigorously,  and,  at 
last,  become  fully  developed  into  perfect  seeds. 

Plants  or  the  flowers  of  plants  are  called  perfect  when  the  stamens  and  pistils 
are  in  the  same  flower,  as  in  the  apple  f  Pyrus  malus;)  monoecious  when  in 
different  flowers  and  on  the  same  plant,  as  in  the  white  oak  (Quercus  alba;) 
and  dioecious  when  in  different  flowers  and  on  different  plants,  as  in  tho  hemp, 
(Cannabis  sativa.) 

In  the  first  class  the  pollen  is  conveyed  from  tho  anthers  to  the  pistils  in*  some 
cases  by  actual  contact  of  the  two  organs,  as  in  the  potato,  fSolanum  tubero- 
sum;) in  others  by  the  elasticity  or  spring  of  the  stamens  at  the  time  the  anthers 
omit  tho  pollen,  by  which  action  it  is  scattered  on  the  pistils,  as  in  the  moun- 
tain laurel,  (Kalmia  latifolia;)  and  still  in  others  by  the  position  or  length  of  the 
stamens,  being  above  or  hanging  over  the  pistils,  and,  therefore,  requiring  no 
accidental  means  to  fertilize  the  plant. 

In  the  second  class  the  staminate  flowers  are  generally  situated  above  the 
pistillate  and  over  them  cm  the  same  stalk,  so  that  the  pollen  falls  upon  the 
pistils  by  the  more  force  of  gravity,  as  in  the  Indian  corn  before  referred  to,  in 
which  the  part  commonly  called  the  spindle  contains  the  staminate  flowers,  and 
the  ears  the  pistillate. 

In  tho  third  class  the  staminate  flowers  arc  on  one  plant  and  the  pistillate  on 
another ;  therefore,  the  pollen  must  be  conveyed  by  some  artificial  means  from 
the  stamens  to  the  pistils.  This  is  readily  accomplished  by  the  wind  or  insects. 
The  grains  being  light  and  very  numerous,  are  easily  wafted  by  the  breezes  and 
severer  winds  in  sufficient  numbers  and  to  the  necessary  distances  to  accomplish 
the  desired  object.  But,  lest  this  mode  of  conveyance  should  prove  inadequate, 
nature  has  provided  another  security  just  referred  to,  namely,  the  transmission 
by  insects  when  in  search  of  honey  for  their  food.  Passing  from  the  flowers  of 
"one  plant  to  those  of  another,  often  to  great,  distances,  they  carry  the  pollen  whioh 
has  adhered  to  their  legs  and  bodies,  and  deposit  it  on  the  pistils  of  the  flower  of 
another  plant,  which  is  thus  rendered  fertile,  and  is  as  certain  of  producing  fruit 
as  if  the  pollen  actually  fell  upon  the  pistils  from  the  anthers  of  tho  same  flower. 
In  this  way  we  may  account  for  the  fact  that  some  trees  of  this  class,  though  thrifty 
and  producing  an  abundance  of  flowers,  do  not  bear  any  fruit.  It  is  simply 
because  there  is  no  staminate  plant  sufficiently  near  from  which  pollen  may  be  con- 
veyed by  any  of  the  means  above  to  the  insulated  plant.  And,  again,  the  plant 
may  bo  so  far  distant  as  not  to  admit  the  pollen  to  reach  it  at  all,  or  only  on  some 
extraordinary  occasion,  and,  therefore,  it  would  produce  trait  only  when  such 
accident  should  happen  to  occur,  which  might  never  be.  We  have  a  very 
curious  instance  of  the  manner  in  which  fertilisation  is  sometimes  effected  in 
this  class  of  plants  in  the  case  of  the  Vallisneria  spiralis,  in  which  the  flower 
of  the  staminate  plant  detaches  itself  from  its  stalk  and  swims  to  its  mate, 
attaches  itself  to  it,  and  remains  until  it  becomes  fertilized,  when  both  flowers 
wither  and  sink  beneath  the  surface  of  the  water  in  which  they  grew,  the  one  to 
perish,  and  the  other  to  mature  seeds,  and  sow  them  on  the-muddy  bottom  below. 

Plants  are  divided  into  genera,  species,  and  varieties,  a  division  which  will  be 
found  sufficiently  comprehensive  for  my  purposes. 

A  genus  denotes  an  assemblage  of  several  species  agreeing  with  one  another 
in  their  structural  characters  more  closely  than  with  other  species. 

A  species  denotes  a  class  embracing  such  varieties  as  may  have  originated  from 
it  as  their  common  parent,  and   is  capable  of  reproducing  itself  indefinitely. 

A  variety  is  an  individual  having  originated  from  a  species,  and  differing  from 
it  only  in  some  minor  particulars,  as  shape,  foliage,  color,  or  flavor  of  fruit,  &c. 

The  whole  subject  may  be  illustrated  by  a  single  genus,  the  Pyrus,  which 
includes  the  species  called  the  apple  (Pyrus  malus) J  the  pear  (Pyras communis,) 


298  AG33CCUTTRA1*  BOOST. 

asd  many  ocbr^i.    Tie  species  eaZed  ;he  *FP**  incudes  esbt  »hf  jgtitft.  as  tbe 

If  7;,.-:  -.^ir^r  c:  plan-j*  cr.Mj.c*  hi  tertilLrisff  oce  speoes  or  one  of  ha  1 
with  ',;/.  r>,Ll.**:  r>£  aiu.her  *p*ru^  cr  cue  c:  its  var>ces  of  the  nse  or  a  i 
€&z  gm~~i-     1  ~e  Spring  is  ea^rd  &  hy "-rid.  or  szle-* 

Cr>.*- hreedlr.j  <"*»  si-i^is  on-ia^  im  feni'.lcr.g  *:ae  vaii«~TT  wiih  the  pollen  of 
*&&&*?  vi**i«j  •'*£  u:e  aac»e  species.  Tie  ctLpring  a  called  a  cross-breed,  or 
vanefy.* 

H^  ^ri'ilzar  wti  ukes  place  between  two  species  of  the  sazae  genas  when  they 
are  near.y  alUed  to  tzcL  other,  W:  not  of:ea  becween  those  of  difaent 
since  they  are  generally  remotely  related.  It  »  not  possible,  however,  to  t 
tarn  by  the  external  or  ihe  in:emal  characters  the  ex^ct  rehsrioEship  which  plants 
bear  to  one  acocher,  ad  h  L*  tometiiiies  the  case  that  the  species  which  aredaas- 
lied  m  botany  as  belonging  to  dizeren:  genera  are  physiologically  more  neatly 
allied  than  iLr/*e  of  the  sarr,e  gen-^  Therefore,  experiment  aloce  most  deter- 
mine what  plants  will  hybri*iizey  and  what  wiii  not  The  Dean  of  Manchester 
hybridized  the  lihododendron  Ponitcum  widi  the  poSes  of  the  Azalea  Fomtka; 
Jf~  Sageret,  the  radish  (Raphamus  mticaj  with  the  pollen  of  the  cabbage, 
(Bra&fca  fJeractm;)  and  Wi^man,  the  English  garden  beam  fYkiafa&a.)  with 
the  pollen  of  the  lentih  fEnum  tens.)  Bet  these  hybrldixariocs  are  oat  com- . 
BCD,  and  k  may  be  laid  down  as  a  general  role  that  hybridizaoon  »  confined 
almost  entirely  to  specks  of  the  same  genus,  and  these  also  most  be  nearly 
related j  for,  after  ail  the  efforts  of  eminent  botanists  to  hybridize  the  apple 
(P#nu  mahu)  and  the  pear  (Pyrus  communis,  j  it  has  never  been  accomplished, 
bowerer  desirable  it  may  be,  and  the  idea  has  been  abandoned  as  involving  one 
of  those  fixed  principles  of  nature  the  boundaries  of  which  man  can  never  pass.  - 
The  currant  and  the  gooseberry,  too,  the  blackberry  and  the  raspberry,  have 
never,  according  to  Professor  J.  Liadley,  been  hybridized,  and  probably  never  can 
be;  although,  like  the  apple  and  the  pear,  they  belong  to  the  same  genus,  and 
so  much  parable  each  other  in  their  appearance  and  physiological  structure. 

It  might,  at  fir.-t  view,  be  supposed  from  what  has  been  said  that  the  field  of 
labor  assigned  to  the  experimenter  in  hybridization  is  very  much  circumscribed, 
being  confined,  as  it  is,  to  only  one  class  of  plants,  and  this  principally  the  dif- 
ferent species  of  the  same  genus.  Bat,  when  we  consider  that  the  wholo  vege- 
table kingdom  is  made  up  of  species  and  their  varieties,  which  are  only  grouped 
together  in  larger  classes  under  different  names,  we  shall  see  that  it  is  vast  in 
extent  and  unlimited  in  variety,  and  will  give  the  broadest  scope  to  the  most 
exalted  genius.  And,  although  much  has  been  already  accomplished,  we  may  yet 
suppose  that  there  are  multitudes  of  forms  shut  up  in  "the  arcana  of  nature  which 
are  yet  unborn,  and  may  at  some  future  day  come  forth  to  beautify  still  more  the 
face  of  nature,  furnish  new  pleasures  for  the  eye,  and  provide  more  delicious  food 
for  the  sustenance  of  man. 

The  process  of  hybridizing  and  cross-breeding  plants  is  the  same,  and  consists 
in  applying  the  pollen  taken  from  the  anthers  of  the  staminate  flower  to  the 
stigma  of  the  pistil  or  pistils  of  another  flower  in  such  a  manner  as  to  effect  its 
fertilization.  The  manipulations  employed  in  the  operation  are  generally  simple 
and  easily  understood.  They  are  performed  by  cutting-  away  the  stamens  of  the 
flower  to  be  fertilized  a  short  time  before  they  arrive  at  maturity,  and  taking 
the  staminate  flower  from  its  parent  stalk,  holding  it  in  the  right  hand,  and  then 
striking  it  on  the  finger  of  the  left,  held  near  the  flower ;  thus  scattering  the  pol- 
len on  the  stigma  of  the  pistil  of  the  flower  to  be  fertilized.  Or  it  may  be  done 
with  a  delicate  camel-hair  brush  by  first  applying  it  to  the  pollen,  and  then  passing 
it  carefully  over  the  stigmas  of  the  pistils  of  the  flower  upon  which  the  operation 

*  Hybridizing,  strictly  speaking,  is  obtaining  a  progeny  between  different  species. — 
Johnson  and  I^audretb's  Dictionary  of  Moders  Gsrdeniug. 
t  Cross-breeding  is  obtaining  a  progeny  between  varieties  of  the  same  species. — Ibid. 
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is  to  be  performed.  In  both  oases  the  utmost  care  must  be  taken  to  apply  the 
pollen  when  the  flower  is  in  its  greatest  vigor  and  beauty,  and  the  stigma  is  cov- 
ered with  the  necessary  coating  of  mucus  to  insure  a  perfect  connection  of  the 
Eollen  with  the  pistil,  and  make  the  fertilization  perfect.  The  pollen  also  should 
ave  arrived  at  the  proper  degree  of  maturity,  which  occurs  wnen  it  is  about  to 
fall  from  the  anther.  These  conditions  can  be  known  with  a  good  degree  of 
certainty  to  the  operator  by  the  naked  eye  or  a  good  magnifier.  AH  flowers  not 
wanted  in  the  experiment  should  be  removed  some  time  previous  to  the  opera- 
tion, or  before  any  pollen  has  been  formed.  It  is  also  necessary  to  tie  a  thin 
piece  of  gauze  over  the  flowers  which  have  been  fertilized  in  order  to  prevent 
insects  from  conveying  pollen  to  them,  and  thus  frustrating  the  labors  of  the 
operator. 

Another  difficulty  sometimes  presents  itself  in  the  fact  that  both  plants  do  not 
mature  their  flowers  at  the  same  time.  There  is  not  mueh  trouble  when  the 
staminate  flowers  mature  first,  for  the  pollen  can  generally  be  kept  for  a  consid- 
erable time  if  properly  preserved.  M.  Harquin,  of  Liege,  has  fertilized  flowers 
of  the  azalea  with  pollen  kept  six  weeks,  and  those  of  the  camellia  after  it  had 
been  kept  seven  weeks ;  and  the  pollen  of  the  rhododendron  has  been  known 
to  retain  its  fertilizing  power  for  twelve  months.  M.  Harquin  took  the  anthers 
from  the  flowers  just  before  they  opened,  and  having  wrapped  them  in  paper 
left  them  in  a  dry  room  for  a  day,  and  then  collected  the  pollen  they  contained 
in  sheet-lead  and  preserved  it  in  a  dry  place.  A  small  box  made  of  the  same 
substance  would  be  more  convenient.  But  when  the  pistillate  flower  matures 
first,  it  must  be  kept  back  by  cold  or  some  other  means,  and  the  staminate  flower 
must  be  forced  in  order,  if  possible,  to  bring  them  into  flower  afc  the  same  time. 
In  the  hot-house  this  can  often  be  accomplished  by  ingenuity.  In  out-door 
plants  there  would  be  more  difficulty,  and  perhaps  it  might  be  necessary  to  obtain 
pollen  from  some  warmer  climate  where  the  flowers  mature  earlier. 

And,  further,  in  some  plants,  as  in  the  grape,  the  fertilization  is  effected  either 
before  or  at  the  time  when  the  cap  of  united  petals  is  thrown  off  from  the  stamens 
and  pistils.  In  such  cases  it  must  be  carefully  removed  by  forceps  or  scissors, 
and  the  stamens  cut  away  when  it  first  separates  from  the  receptacle,  and  the 
pollen  applied  as  soon  as  the  pistils  are  in  condition  to  receive  it.  It  may  be 
known  whether  the  operation  has  been  successful  by  examining  the  pistils  after 
the  pollen  has  been  applied.  If  it  has  been  perfect  the  pistils  will  soon  begin  to 
wither  j  if  not  perfect,  they  will  continue  fresh  and  full  for  some  days. 

From  what  has  just  been  said,  a  practical  suggestion  may  bo  drawn  in  respect 
to  the  time  most  proper  for  cutting  plants  intended  for  the  support  of  animals, 
or  for  medicinal  purposes.  It  is  a  fact  that  a  plant  is  in  its  fullest  vigor,  and 
contains  the  largest  quantity  of  nutritious  juices,  which  are  laid  up  in  storo  for 
the  growth  of  the  young  seeds,  when  the  flower  is  in  its  greatest  perfection, 
and  the  pollen  is  fully  matured,  and  commences  its  fertilization.  This  condition 
may  be  known  by  observing,  in  the  larger  flowers,  the  pollen  scattered  on  the 
stigmas  j  or  in  the  smaller  ones,  as  the  grasses,  by  striking  the  spike  or  head,  when 
the  pollen  will  appear  like  yellow  dust  on  the  hand.  This  is  the  time  the  plant 
should  be  cut  and  stored  away  for  future  use.  If  delayed  beyond  this,  the 
nutritious  elements  are  abstracted  to  perfect  the  seeds,  and  the  plant  gradually 
becomes  a  withered,  dry,  and  tasteless  stalk.  All  the  grasses,  whether  upland 
or  lowland,  should  bo  cut  at  this  time,  as  the  increase  of  the  seeds  will  bear  no 
comparison  in  value  with  the  loss  of  the  nutritious  properties  of  the  stalk  and 
flower.  It  seems  almost  cruel  to  deprive  domestic  animals  of  the  sweet  and 
nutritious  new  mown  hay  by  failing  to  cut  it  in  season.  The  same  reasoning 
applies  to  medicinal  herbs. 

It  has  long  been  a  disputed  question  whether  a  hybrid  has  the  power  of  prop- 
agating offspring.     Mr.  T.  A.  Knight,  late  president  of  the  Horticultural  Soci- 
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ety  of  London,  Professor  J.  S.  Honslow,  and  other  distinguished  botanists,  think 
that  a  true  hybrid  is  incapable  of  reproducing  itself,  although  it  may  be  fertil- 
ized by  oither  of  its  parents,  and,  if  these  fertilizations  are  continued  through  a 
few  generations,*  the  offspring  will  at  last  return  to  the  type  of  the  species  by 
which  the  fertilization  was  effected.     Mr.  T.  A.  Knight  says : 

I  havo  never  yet  seen  a  hybrid  plant  capable  of  affording  offspring  which  had  been  proved 
by  anything  like  satisfactory  evidence  to  nave  sprung  from  two  originally  distinct  speoies. — 
Horticultural  Papers,  English  edition,  p.  253. 

There  aro  others,  among  whom  are  Professor  Gartner,  Professor  J.  Lindley, 
and  Professor  Asa  Gray,  who  suppose  that  thdre  aro  different  degrees  of  hybrid- 
ity,  and  that  hybrids  may  sometimes  be  capable  of  reproduction  for  a  few  gen- 
orations,  but  that  their  sterility  will  soon  manifest  itself,  and  they  will  die  out  if 
not  previously  absorbed  into  one  or  the  other  of  their  parents.  Professor  J. 
Lindley  says : 

Two  distinct  species  of  the  same  genus  will  often  together  produce  an  offspring  capable 
-  of  performing  all  its  vital  functions  as  perfectly  as  either  parent,  with  the  exception  of  its 
being  unequal  to  propagating  itself  permanently  by  seed ;  should  it  not  be  absolutely  sterile 
it  will  become  so  after  a  few  generation. —Introduction  to  Botany,  p.  348. 

Professor  L.  Agassiz  says  of  hybrids : 

Their  fecundity  is  limited, — sometimes  so  extremely  limited  that  even  the  first  generation 
is  sterile ;  sometimes  partially  fertile  by  a  return  to  tno  parent  stock.  Between  themselves, 
the  individuals  born  from  two  different  species  are  hardly  ever  fertile  without  limit — Mas- 
sachusetts Agricultural  Report  for  1864,  p.  135. 

There  is  still  another  class  represented  by  Rev.  W.  Herbert  and  Mr.  Charles 
Darwin,  who  say  "  some  hybrids  aro  perfectly  fertile, — as  fertile  as  *pure  parent 
species,"  and  that  new  and  permanent  speciesmay  be  produced  by  hybridization. 

From  the  preceding  observations  it  seems  to  be  a  reasonable  conclusion,  which 
may  bo  adopted  as  a  rule,  that  sterility  is  connected  with  hybridity,  and,  if  it  is 
not  complete  in  the  first  hybrid,  it  will  be  in  sorao  of  the  subsequent  genera- 
tions. It  would  seem,  also,  that  in  some  instances,  as  stated  by  Rev.  W.  Her- 
bert and  Mr.  Charles  Darwin,  that  different  species  do  sometimes  produce  fertile 
offspring,  but  that  these  cases  are  very  few.  Now,  it  is  acknowledged  by  the 
best  botanists  that  many  plants  which  are  classified  as  species  aro  only  moro  per- 
manent varieties,  and  that  if  a  classification  were  made  on  physiological 
principles  of  affinity  they  would  be  classed  as  varieties.  Therefore  tiieee 
hybrids  are  such  only  by  classification,  and  are  properly  the  offspring  between 
two  varieties  of  the  same  species,  and  should  be  called  cross-breeds,  or  varieties. 
In  this  view  sterility  is  made  a  test  of  hybridity,  and,  if  we  adopt  any  other 
opinion,  all  distinction  between  hybrids,  species,  and  varieties  will  be  destroyed, 
and  the  theory  of  transmutation!  must  be  adopted. 

The  advocates  of  original  species  suppose  that  the  different  species  were  all 
created  in  the  beginning,  and  that  no  others  havo  been  created  since.  They 
admit  the  effect  of  different  modes  of  living,  kinds  of  food,  and  climate ;  but 
they  deny  that  thee©  are  sufficient  to  produce  a  new  species.  Among  the  most 
able  advocates  of  this  theory  are  Baron  Cuvier,  Professor  L.  Agassiz,  Professor 
J.  Lindley,  SirC.  Lyell,  Professor  E.  Hitchcock,  and  Professor  J.  D.  Dana. 

*  Beginning  with  the  hybrid,  the  children  aro  the  first  generation,  the  grandchildren  the 
second,  and  tbe  great-grandchildren  the  third. 

tThe  theory  ot  transmutation  supposes  that  only  a  few  forms  of  plants  and  animals  were 
created  at  first,  and  that  all  the  others  have  originated  from  them,  the  changes  having  been 
produced  by  different  modes  of  living,  kinds  of  food,  climate,  &c.  Thus,  suppose  two 
birds  to  have  been  created  in  the  beginning ;  from  these  all  the  different  speoies,  as  eagles, 
geese,  hens,  sparrows,  &c,  are  believed  to  havo  been  derived.  Each  bird,  by  the  principle 
of  *•  natural  selection,"  chooses  a  companion  most  like  itself,  and  thus  new  species  are  con- 
tinually formed.  The  same  would  be  true  of  plants.  Among  tbe  most  able  advocates  of  this 
theory  aro  Do  Lamarck,  Geoffroy  Saint-Hilaire,  W.  Swainson,  and  Charles  Darwin. 
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Professor  J.  S.  Henslow  says : 

Numerous  hybrids  are  continually  produced  artificially  by  horticulturists,  for  the  purpose 
of  obtaining  choice  flowers  and  fruit,  and  it  has  been  assorted  that  many  of  these  are  capable 
of  fertilizing  their  ovules,  and  thus  of  being  produced  by  seed.  If  this  bo  really  the  case, 
it  would  seem  to  be  impossible  for  us  to  draw  any  distinction  between  -  true  species  and 
hybrids.— Professor  J.  S.  Henslow's  Botany,  p.  288. 

The  present  classification  is  continually  changing.  To-day  a  variety  becomes 
a  species,  and  a  species  a  genus.  A  stroke  of  the  pen  changes  one  into  the 
other.  The  nectarine  is  classed  by  J.  C.  Loudon  as  a  variety  of  the  peach ;  by 
Professor  Do  Candollo  as  a  distinct  species  nnder  another '  genus.  Still  it  is 
known  to  have  first  grown  upon  a  peach-tree,  with  other  peaches.  If  these  are 
distinct  species,  a  brother  and  sister  of  the  same  parents  might,  on  this  principle, 
be  called  distinct  species,  but  very  closely*  allied.  Winter  wheat  and  spring 
wheat  were  classed  by  Linnaeus  as  distinct  species,  but  it  car  bo  proved  now  that 
they  may  be  changed  into  each  other.  Professor  J.  Lindley,  speaking  of  the 
citron  family,  says : 

Those  who  have  bestowed  most  pains  in  the  investigation  of  Indian  botany,  and  in  whose 
judgment  we  should  place  the  most  confidence,  have  come  to  the  conclusion  that  the  citron, 
(Citrus  medica,)  the  orange  (Citrus  aurantium,)  the  lemon  (Citrus  limonum,)  the  lime 
(Citrus  limctta,)  and  their  numerous  varieties  now  in  cultivation,  are  all  derived  from  one 
botanical  species,  CUrus  medica,  indigenous  to,  and  still  found  wild  in,  the  mountains  of 
•  East  India.— Treasury  of  Botany,  vol.  1,  p.  291. 

Many  plants  now  in  cultivation  cannot  be  found  in  their  wild  state,  and,  con- 
sequently, it  cannot  be  known  by  their  structure  what  are  species  and  what  are 
varieties ;  but,  if  their  names  have  not  been  written  in  books,  they  are  all 
recorded  in  the  book  of  nature,  and  can  bo  known  with  great  certainty  by  the 
test  of  sterility. 

Although  tho  present  classification  may  be  the  most  convenient  for  the  study 
of  botany  in  learning  the  structure  and  names  of  plants,  yet  it  would  seem  to  be 
very  desirable  to  have  another,  made  on  strictly  physiological  principles  of  alliance, 
founded  on  experiment.  It  would  doubtless  bo  a  work  of  time,  but  still  of  very 
great  practical  value.  However,  in  treating  the  subject  of  hybridization,  I  shall 
call  the  offspring  produced  between  two  species  by  the  name  of  hybrid  according 
to  the  present  classification,  with  tho  understanding  that  when  it  is  perfectly  fer- 
tile it  is  a  classific  hybrid,  but  not  a  true  hybrid,  or  a  hybrid  by  nature. 

There  is  considerable  diversity  of  opinion  respecting  the  origin  of  the  species, 
some  maintaining  that  they  are  variable  or  transmutable,  and  that  there  is  no  dis- 
tinct line  of  demarcation  between  species,  varieties,  and  hybrids.  On  the  contrary, 
there  are  others  who  contend  that  specios  are  primary  or  original  creations,  per- 
manent and  distinct  from  ono  another.  Most  of  our  distinguished  naturalists 
have  taken  tho  ground  that  SDccies  are  permanent  and  distinct.  Mr.  T.  A.  Knight, 
whose  judgment  was  exceedingly  accurate,  and  who  is  declared  by  Professor  J. 
Lindley,  in  his  recent  work  on  gardening,  to  have  been  "the  best  horticultural 
physiologist  that  tho  world  has  seen,"  expressed  his  opinion  in  the  following  very 
decided  language : 

I  must,  therefore,  continue  to  believe  that  no  specios  capable  of  propagating  offspring, 
either  of  plant  or  animal,  now  exists  which  did  not  come  such  immediately  from  the  hand 
of  the  Creator. — Horticultural  Papers,  English  edition,  p.  253. 

Professor  J.  Lindley,  one  of  the  best  of  botanical  writers,  says : 

The  species  of  plants,  like  those  of  animals,  appear  to  be  eternal,  so  far  as  anything  mun- 
dano  can  deserve  that  name.  There  is  not  the  slightest  evidence  to  show  that  any  species 
of  plant  has  become  extinct  during  the  present  order  of  things.— Theory  and  Practice  of  Hor- 
ticulture, edition  of  3855,  p.  471. 

Prof.  L.  Agassiz,  who  has  devoted  a  largo  portion  of  his  life  to  the  examina- 
tion of  species,  says : 

Species  are  formed  in  nature,  with  all  qualifications ;  they  aro  God's  creations.  If  it 
were  possible  to  originate  new  species  by  the  development  of  varieties,  man  might  be  able 
to  enlarge  both  the  animal  and  vegetable  kingdom,  and  become  a  creator. 
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And  farther: 

It  was  a  great  step  in  the  progress  of  science  when  it  was  ascertained  tb&t  species  have 
fixed  characters,  ana  that  tbey  danot  change  in  the  course  of  time.  Bat  the  fact,  for  which 
we  are  indebted  to  Cuvier,  has  acquired  a  still  greater  importance  since  it  has  been  estab- 
lished that  even  the  most  extraordinary  changes  in  the  mode  of  existence,  and  in  the  condi- 
tions under  which  animals  may  be  placed,  have  no  more  influence  upon  their  essential 
characters  than  the  lapse  of  time.  Nothing  furnishes  the  slightest  argument  in  favor  of  their 
mutability  ;  on  the  contrary,  every  modern  investigation  has  only  goue  to  confirm  the  results, 
first  obtained  by  Cuvier,  and  his  views  that  species  are  fixed. — Contributions  to  the  Natural 
History  of  the  United  States,  vol.  1,  p.  53. 

It  would  appear  fr.om  these  opinions,  expressed  by  so  accurato  observers,  that 
species  are  permanent,  and  were  created  by  God  in  the  beginning,  at  least  in  the 
beginning  of  the  present  order  of  things ;  also,  that  they  were  completely  adapted 
to  the  condition  in  which  they  were  placed,  and  have  preserved  their  identity 
from  the  most  remote  historical  period  to  the  present  time.  There  is  every 
reason  to  suppose  that  they  will  continue  their  existence,  and  remain  distinct  as 
long  as  the  present  arrangement  of  nature  exists ;  and  when  a  new  order  of  things 
shall  be  instituted \  if  we  may  judge  by  the  past  geological  history  of  the  earth, 
they  will  be  re-adapted,  or  new  ones  created,  or  both,  not  by  progressive  develop- 
ment, but  suddonly  and  perfectly  adapted  to  their  new  condition.*  Professor  L. 
Agassiz  says : 

Geology  shows  that  at  different  periods  there  have  existed  different  species ;  but  no  transi- 
,.  jthoa 


tion  from  those  of  a  preceding  into  those  of  a  following  epoch  has  ever  been  noticed  anywhere. — 
Contributions  to  the  Natural  History,  &c,  vol.  l,p.  53. 

It  is  evident,  then,  that  it  was  the  design  of  the  Creator  to  keep  the  various 
species  of  the  present  creation  distinct,  and  not  to  permit  any  variations  to  occur 
which  would  interfere  with  His  laws,  or  produce  any  new  beings  not  in  agree- 
ment with  the  great  plan. 

If  we  carefully  examine  the  laws  of  generation  in  the  vegetable  as  well  as  in 
the  animal  kingdom,  we  shall  find  that  the  different  species  are  confined  to  cer- 
tain limits  of  reproduction  over  which  they  cannot  pass  without  reproof.  Each 
is  confined  by  a  law  of  nature  to  itself  or  its  varieties ;  and,  if  at  any  time  it 
transcends  these  boundaries,  tho  offspring  is  imperfect,  and  ultimately  suffers 
death  or  total  extinction.  It  sometimes  perishes  in  the  first  generation,  but  it 
may  continue  to  propagate  itself  for  a  few  generations,  and  then  become  extinct 
Such  an  offspring  is  called  a  hybrid.  It  differs  from  a  species,  because  its  fer- 
tility is  limited.  It  differs  also  from  a  variety,  not  only  in  consequence  of  tho 
limitation  of  its  fertility,  but  also  because  it  is  the  product  of  two  species,  and  a 
variety  is  the  offspring  of  one  or  tho  same  species.  A  hybrid,  therefore,  is 
not  a  species,  and  it  is  not  a  variety.  It  is  a  hybrid  only,  and  should  be  called 
by  that  name.  Like  tho  line  of  the  parabola,  it  may  approximate  very  near  to 
a  species,  but  it  cannot  become  such  while  it  retains  its  hybridity ;  for,  when  it 
coalesces  with  its  species,  it  becomes  permanently  fertile,  and  is  no  longer  a 
hybrid,  but  a  variety. 

The  word  hybrid  (from  tho  Greek  word  hubris)  in  its  original  meaning  signifies 
insult,  debauchery,  a  rape,  prostitution ;  thus  showing  that  it  is  the  ofiSpring  of 
an  illicit  intercourse  between  plants  of  different  species,  and  it  is  well  known  that 
plants  which  are  really  specifically  distinct  will  not  hybridize,  unless  from  impo- 
tency  or  absence  of  the  male  plant  of  the  same  species,  or  in  consequence  of  being 
forced  by  the  interference  of  man.  It  is  contrary  to  the  laws  of  reproduction, 
and  the  offspring  is  imperfect,  and  must  be  kept  alive  by  man,  or  by  some  other 
means  than  by  seed.     Sterility,  or  sterility  of  offspring,  is  the  line  of  demarca- 

*  A  few  species  of  animals  aro  supposed  to  have  become  extinct  through  the  agency  of 
man  in  recent  times,  but  not  from  any  want  of  adaptation  to  their  condition,  as  the  Dinornis, 
Dodo,  Solitaire,  &C.-—J.  D.  Dana's  Manual  of  Geology,  p.  578. 
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tion  which  separates  one  species  from  another,  and  is  the  true  basis  for  all  classi- 
fication of  species,  which  is  founded  in  nature.  It  is  a  benevolent  law,  and  its 
object  is  to  keep  the  species  distinct,  and  to  prevent  plants  and  animals  from 
producing  offsprings  which  would  not  be  adapted  to  the  present  condition  of 
thinga;  and,  if  permitted  to  live,  would,  in  the  case  of  animals,  be  a  burden  to 
themselves,  and  those  around  them.  But  these  illegitimate  connections  are  some- 
times, but  rarely,  permitted  for  a  short  time ;  perhaps  to  gratify  the  taste  as  in 
fruits,  or  to  please  the  eye,  as  in  flowers,  or  to  subserve  some  temporary  purpose, 
when  the  change  would  not  be  violent,  or  particularly  interfere  with  the  genoral 
arrangement  of  things.  But  the  parents  will  receive  back  these  abnormal 
offsprings,  or  hybrids,  from  their  debauched  condition,  and  restore  them  to  good 
standing  in  the  family  of  nature,  if  they  will  unite  with  them,  although  it  may  seem 
to  be  an  unlawful  union,  but  yet  ultimately  resulting  in  the  good  of  the  species. 

The  beauty  and  benevolence  of  this  law  may  also  be  seen  in  its  effects  on 
varieties  of  the  same  species,  both  among  plants  and  animals.  In  plants  that 
have  a  tendency  to  sport  and  to  produce  abnormal  development  in  their  flowers, 
this  disposition  is  immediately  checked  if  carried  too  far  by  destroying  the 
organs  of  reproduction,  so  that  the  abnormity  may  not  be  perpetuated.  And 
in  animals  much  inconvenience  and  suffering  are  prevented  by  limiting  the  period 
of  fertility  in  order  that  offspring  may  not  be  produced  which,  in  consequence  of 
weakness  in  the  parent  occasioned  by  youth  or  old  age,  would  not  have  the 
vigor  of  constitution  to  insure  health,  or  might  not  be  able  to  receive  the  supply 
of  nourishment  necessary  for  its  vigorous  growth,  or  the  proper  care  which  its 
welfare  would  demand. 

There  may  appear  to  be  some  exceptions  to  this  principle  of  sterility,  for  it  is 
very  difficult  to  find  any  rules,  except  mathematical,  that  are  without  exceptions; 
but  it  would,  on  this  account,  be  unreasonable  and  vain  to  think,  by  collecting 
a  complication  of  apparent  exceptions,  thus  to  set  aside  or  annul  a  great  and 
obvious  law  of  nature.  * 

If  the  foregoing  principles  of  the  permanency  and  distinctness  of  species  are 
not  correct,  it  would  be  very  difficult  to  account  for  the  purity  of  the  species  of 
plants  and  animals  which  have  come  down  to  us  from  very  remote  periods ;  for 
we  know  from  fragments  of  plants  found  in  Egyptian  tombs,  and  from  engravings 
on  monuments,  that  the  palm  and  the  vine  are  the  same  now  as  in  the  time  of 
Menes,  and  that  the  beautiful  narcissus  blooms  as  sweetly  as  when  the  Latian  bard 
sung  its  praises  nearly  two  thousand  years  ago.     Professor  James  D.  Dana  says : 

Under  any  scheme  of  development  of  species  from  species,  the  system  of  life,  after  a  few 
years  of  progress,  would  Lave  become  a  blended  mass,  the  temple  of  nature  fused  over  its 
surface  and  throughout  its  structure.  The  study  of  the  past  has  opened  to  view  no  such 
result  — Dana*s  Manual  of  Geology,  p.  60%. 

Hybrids,  as  we  have  already  seen,  are  the  offspring  of  two  different  species, 
and  therefore  partake  of  the  nature  of  both  parents  in  all  their  essential  quali- 
ties, as  foliage,  form,  size,  hardiness,  color,  &c.  There  does  not  always 
appear,  however,  to  bo  a  perfect  commixture  of  the  two  natures  in  every  part  of 
the  now  being,  but  each  respectively  may  show  itself  more  conspicuous  in  one 
part  than  in  another.  It  is  now  generally  believed  that  the  characteristics  of , 
the  male  plant  predominate  in  the  offspring.     Professor  J.  Lindley  says : 

In  the  midst  of  many  experiments  conducted  without  exactness,  from  which  no  safe  con- 
clusion can  be  drawn,  there  are  some  in  the  hands  of  such  men  as  the  lato  Rov.  W.  Herbert, 
which  seem  to  justify  the  inference  that,  in  general,  the  properties  of  the  male  parent  will  be 
most  conspicuous  in  the  hybrids.— Theory  and  Practice  of  Horticulture,  edition  of  1855,  p. 
495. 

M.  Germain  do  Saint  Pierre  says: 

The  greater  influence  of  the  male  may  be  taken  as  a  tolerably  safe  guide  in  experiments 
on  this  subject.  The  female  plant  seems  to  furnish  the  teguments  of  the  embryo,  and  at  a 
later  period  the  material  for  its  nutrition ;  the  male  plant  seems  to  supply  the  first  constituent 
materials  for  the  embryo. 
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The  theory  of  the  ovarist,  who  supposes  that  the  embryo  of  the  new  plant 
exists  in  the  ovary,  and  is  quickened  into  life  by  the  influence  of  the  pollen; 
and  that  of  the  epigcnesist,  who  thinks  that  the  embryo  is  produced  by  the 
fluid  issuing  from  the  pollen,  and  uniting  with  the  fluid  exuding  from  the 
stigma,  arc  now  generally  discarded ;  and  the  theory  of  the  animalculist  is 
adopted,  that  the  germ  or  the  organic  framework  of  the  living  being,  or 
embryo,  is  furnished  by  the  pollen  of  the  male  plant,  and  conveyed  to  the 
embryo  sack,  and  is  nourished  in  it  and  developed  in  the  ovules,  which  ulti- 
mately constitute  the  seeds  of  the  new  plant.  Hence,  it  may  be  seen  why  the 
characteristics  of  the  male  plant  predominate  in  the  now  offspring,  and  why  it 
might  also  in  many  respects  resemble  the  female  plant  by  which  it  is  nourished 
so  long,  and  developed  almost  from  nothing  into  perfect  seeds  which  contain  the 
rudiments  of  the  new  plant.  Leuwenhoek,  the  German  naturalist,  embraced 
this  opinion  after  the  most  careful  and  critical  observations  with  a  microscope  of 
so  great  magnifying  power  that  a  spider's  thread  could  be  seen  by  it,  the  fineness 
of  which  was  such  that  it  would  take  four  thousand  of  them  to  make  one  the  size 
of  a  spire  of  hair.  Tho  correctness  of  this  theory  can  also  bo  abundantly  proved 
from  the  animal  kingdom.* 

In  hybridizing  and  in  cross-breeding  no  change  is  produced  during  the  first 
year  in  the  fruit  of  the  plant  upon  which  the  operation  has  been  performed.  It 
makes  its  appearance  in  the  second  year  in  the  new  plant  raised  from  tho  seed  of 
the  one  to  which  the  pollen  was  applied.    Mr.  T.  A.  Knight  sayy 

I  must,  consequently,  venture  to  conclude  that  neither  the  color  of  the  seed-coats, t  nor 
the  form,  taste,  or  flavor  of  fruits  is  ever  affected  by  the  immediate  influence  of  the  pollen  of 
a  plant  of  another  variety  or  species. 

M.  Germain  de  Saint  Pierre,  a  recent  and  experienced  hybridist  of  Europe, 
confirms  the  views  of  Mr.  T.  A.  Knight.     He  says : 

The  fruit  produced  as  a  consequence  of  artificial  fertilisation  does  not  differ,  generally 
speaking,  from  the  normal  fruit 

Hence,  wo  may  conclude  that  the  prejudico  cannot  be  true  which  sometimes  pre- 
vails, that  the  fruit  of  our  orchards  and  gardens,  which  is  raised  from  the  same 
tree  from  year  to  year,  is  injured  by  insects  in  transferring  pollen  from  the  flowers 
of  one  tree  to  those  of  another.  The  change  is  effected  in  the  seeds  only,  and  not 
in  the  fruit. 

To  hybridiziug  and  to  tcross-breeding,  but  especially  to  the  latter,  wo  are 
indebted  for  some  of  the  choicest  kinds  of  our  fruit,  as  the  grape,  strawberry,  &c. 
Some  of  the  finest  shrubs  and  trees  that  adorn  our  gardens  and  lawns,  the  beau- 
tiful roses,  camellias,  azalias,  and  rhododendrons  that  are  scattered  broadcast, 
as  it  were,  from  one  end  of  tho  civilized  world  to  the  other,  arc  the  handiworks 
of  the  cunning  workmen  in  these  pleasiug  aud  useful  arts.  Nature,  in  her  primi- 
tive state,  rarely  hybridizes.  She  has,  as  a  general  rule,  left  that  for  man  to  do 
under  more  favorable  circumstances,  while  she  takes  care  to  preserve  her  original 
creations  forever  distinct. 

True  hybridization,  or  that  which  is  founded  in  nature,  produces  weakness  in 
tho  offspring  in  one  form  or  another,  the  object  of  which  appeal's  to  be  to  destroy 
hybrids  and  preserve  the  species  pure.  When  tho  parent  plants  are  very  remotely 
allied,  this  weakness  shows  itself  in  a  feeble  and  sickly  constitution,  and  fre- 
quently tho  offspring  perishes  in  a  short  time.  When  they  are  more  closely 
related,  there  is*  sometimes  more  physical  strength  of  constitution  and  vigor  of 
growth  than  in  cither  of  the  parents;  but  at  the  samo  time  there  is  great  impo- 

*The  mult  has  tho  head,  tail,  and  hoofs  like  an  ass;  the  ginnet  has  the  head,  tail,  and 
hoois  like  a  horse.— Massachusetts  Agricultural  Report  for  1864,  p.  135.— Agassiz. 

t  Rev.  William  Herbert  thinks  the  coating  of  the  seeds  of  plants  is  sometimes  changed 
in  color  by  the  immediate  influence  of  the  pollen  on  the  fertilized  plant.  This  seems  to  be 
the  case  in  maize,  Binco  a  flower  of  a  yellow  variety  fertilized  by  tho  pollen  of  a  white 
variety  will  produce  a  white  seed  the  first  year. 
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tency  in  the  reproductive  organs,  so  that  the  nourishment  which  in  other  plants 
goes  to  form  the  seeds,  in  hybrids  serves  to  increase  their  strength  and  size. 
Hence,  as  Kolreuter  observes,  hybrids  frequently  produce  enormous  development 
of  their  roots,  tubers,  flowers,  and  fruit.  They  also  have  a  tendency  to.  increase 
by  roots,  runners,  and  suckers ;  and  indeed  all  true  hybrids  must  be  propagated  by 
scions,  cuttings,  lavers,  suckers,  or  in  some  similar  manner. 

The  beauty  of  fiowers  may  be  improved  by  hybridization.  Single  flowers  are 
sometimes  made  double,  becauso  the  sap,  which  usually  goes  to  make  the  seeds, 
is  thrown  into  the  stamens  in  extra  quantity,  and  they  are  thus  transformed  into 
petals,  and  the  flower  becomes  double.  Flowers  of  single  colors,  as  red,  white, 
purple,  &o.,  may  become  variegated  by  hybridizing.  Little  practical  advantage 
can  be  derived  from  producing  true  hybrids  of  annual  plants,  since  they  must 
perish  at  the  end  of  the  year  in  consequence  of  incapacity  to  produce  seeds  for 
reproduction.  They  may  gratify  the  curiosity  or  please  the  eye  by  exhibiting 
forms  that  were  never  seen  before,  but  which  remain  only  for  a  short  time  and 
disappear  forever.  There  are,  comparatively  speaking,  but  few  true  hybrids,  and 
they  must  be  cherished  with  great  care  in  order  that  they  may  be  preserved,  even 
in  perennial  plants,  for  any  considerable  time.  Most  species  do  not  produce 
them  at  all,  and  others  only  when  they  are  on  the  very  confines  of  the  line  of 
demarcation  which  separates  them. 

Classific  hybrids  generally  possess  all  the  qualities  which  characterize  other 

Slants,  with  the  additional  ones  of  improvement  in  size  and  quality  of  fruit,  in 
ardiness,  beauty  of  flowers  and  foliage,  and  sometimes  in  prolificacy. 
If  it  is  desired  to  improve  the  flavor  of  a  fruit,  we  should  select  a  species  for 
the  male  plant  possessing  the  quality  which  we  desire  to  impart  to  the  new 
plant,  and  hybridize  the  female  plant  of  the  other  species  with  its  pollen.  From 
the  seeds  produced  by  this  union  we  expect  to  get  some  plants  which  will  resem- 
ble, according  to  the  general  law,  both  parents  in  flavor,  &c.  ;  and  perhaps  there 
might  be  one  or  two  which  would  be  nearly  or  quite  equal  to  the  male  plant.  If 
it  is  desired  to  produce  a  fruit  hardy  and  of  good  flavor,  we  should  select  a  species 
for  a  staminate  plant  which  is1  hardy  and  delicious,  and  hybridize  the  more  tender 
species  with  its  pollen.  If  it  is  desired  to  increase  the  size,  wo  should  select  a 
plant  which  produces  the  largest  fruit  for  the  staminate  flower,  and  hybridize  the 
one  that  produces  the  smaller  with  its  pollen.  These  three  qualities  have  been 
combined  in  the  grape,  in  this  country,  by  John  Fiske  Allen  and  Edward  S. 
Rogers,  both  of  Salem,  Massachusetts,  by  hybridizing  the  native  grape  fVitis 
labruscaj  with  the  pollen  of  the  foreign  (Vitis  vinifeia})  or  European  grape. 

Mr.  Allen  produced  his  hybrid,  called  Allen's  White  Hybrid,  by  hybridizing 
the  Isabella  (Vitis  labruscaj  with  the  pollen  of  the  Golden  Chasselas  (Vitis 
tinifera.J  This  grape  is  hardy;  the  fruit  is  of  a  greenish  white  color;  and  high 
flavored,  partaking  largely  of  the  qualities  of  the  male  parent.  Mr.  Rogers 
also  hybridized  the  Mammoth  Grape  (  Vitis  labruscaj  with  the  pollen  of  the  Black 
Hamburg  (  Vitis  vintferaj  and  obtained  several  hybrids,  some  of  which  are  of  a 
red  color  and  others  black.  He  also  hybridized  the  Mammoth  Grape  with  the 
Golden  Chasselas,  and  obtained  some  very  valuable  hybrids.  They  have  the 
hardiness,  in  some  degree,  and  the  large  size  of  tho  Mammoth  Grape,  and  the 
flavor,  to  a  great  extent,  of  the  foreign  varieties.  In  theso  successful  cases  of 
hybridizing  we  obtain  at  once  hardiness,  increased  size,  and  high  flavor,  approxi- 
mating pretty  closely  to  tho  male  plants.  Most  of  these  hybrids  aro  said  to  be 
very  prolific  in  tho  production  of  fruit,  and  are  justly  regarded  as  a  great  advance 
in  the  amelioration  of  this  species  of  our  native,  or  wild  grape. 

Another  very  remarkable  and  valuable  plant,  supposed  by  many  to  bo  a  clas- 
sific hybrid,  is  the  Mangel  Wurzel.     Professor  J.  Liudley  supposes  that  it  is  a 
variety  of  the  garden  beet  (Beta  vulgaris  J  of  this  country;  l)r.  William  Dar- 
lington, that  it  is  a  variety  of  the  Chard  beet  (Beta  ciclaj  and  Professor  W.  Buck 
20 
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man  regards  it  as  a  variety  of  the  Sea  beet  (Beta  maritimaj  of  England.  A 
writer  in  tbe  New  American  Cyclopaedia  calk  it  a  distinct  species,  (Betaaltissitna,) 
and  says  tbe  place  of  its  origin  is  not  known.  In  Webster's  dictionary  it  is  called 
Beta  hyhrida.  In  foliage  and  color  it  resembles  the  Chard  beet,  and  in  size, 
form,  and  sweetness  the  garden  beet.  The  concentric  zones  of  red,  and  its 
remarkable  size,  seem  to  indicate  hybrid  origin.  The  garden  beet  and  the  Chard 
were  extensively  cultivated  in  Germany,  where  it  was  first  seen,  and  there  is  good 
reason  to  suppose  that  it  originated  there,  and  is  a  classific  hybrid 

The  number  of  ornamental  plants,  the  flowers,  the  foliage,  and  the  hardiness 
of  which  are  improved  by  hybridization,  is  very  large.  The  RJiododendron 
Ponticum,  with  its  purple  flowers,  hybridized  by  the  pollen  of  the  Rhododendron 
Indicum,  with  its  beautiful,  flaming,  crimson  flowers,  produces  a  hybrid  which  is 
much  more  beautiful  than  the  former,  and  far  more  hardy  than  the  latter.  The 
common  scarlet  Azalea  (Azalea  calcnchdaceaj  hybridized  by  the  pollen  of  the 
yellow  Azalea  (Azalea  PonticaJ  produced  flowers  finely  variegated  with  the 
colors  of  the  parent  plants.  A  new  hybrid,  said  to  be  of  very  beautiful  colors, 
has  recently  been  originated  in  England  from  Rhododendron  jasmmiflorum, 
hybridized  by  the  pollen  of  the  Rhododendron  Javanictm.  It  is  called  the 
Princess  Royal,  and  has  obtained  high  favor. 

That  singular  class  of  plants  called  remontant*  roses  is  produced  by  hybrid- 
izing the  common  species  of  roses,  which  bloom  annually,  by  the  pollen  of 
the  Chinese  rose  (Rosa  Indica,)  which  blooms  perpetually  when  cultivated 
in  the  conservatory.  In  consequence  of  this  ever-blooming  character  which 
the  Chinese  rose  imparts  by  hybridization,  the  common  roses,  which  bloom 
naturally  only  once  a  year,  are  made  to  bloom  several  times.  Thus  we  get  the 
hardiness  of  the  common  rose,  and  in  part  the  perpetual  blooming  quality  of  the 
Chinese  rose.  The  philosophy  of  the  change  is,  that  after  the  flowers  of  the 
first  blooming  perish,  the  plant  puts  forth  a  new  growth  of  wood  and  flowers,  and 
in  this  manner  the  process  is  repeated  throughout  the  season.  The  beautiful 
rose  called  the  Giant  of  Battles  (Gteant  des  BataiUes)  is  probably  a  hybrid  from 
the  Provence  rose  (Rosa  centifoliaj  hybridized  by  the  pollen  of  the  Chinese 
rose  (Rosa  IndicaJ  The  Dr.  Lindley,  the  Queen  (La  ReineJ  the  Triumph  of 
Beauty  (Triomplie  de  Beaut6})  &c.,  are  of  this  class.  There  are,  also,  very 
beautiful  hybrids  which  are  annual  bloomers.  The  Letitia  (La  Vbfapte,)  a 
hybrid  between  the  Provence  rose  (Rosa  centifoliaj  and  the  French  rose  (Rosa 
Gaffica,)  is  of  this  kind ;  so  also  the  Devigne  and  Blanchefleur.  These  illustra- 
tions are  sufficient  to  show  the  very  great  practical  value  of  tho  art  of  hybrid- 
izing ;  for,  as  we  have  seen,  qualities  can  be  imparted  to  fruits  and  beauty  to 
flowers,  in  a  few  minutes,  which,  by  the  common  course  of  cultivation,  might 
require  years,  and  even  centuries,  to  acquire,  and  in  many  cases  could  not  be 
reached  at  all 

The  origin  of  varieties  is  a  subject  of  deep  interest,  and,  perhaps,  less  under- 
stood than  almost  any  other.  A  species,  unlike  a  true  hybrid,  will  always  reproduce 
itself  from  its  seed,  and  for  an  indefinite  period.  Tho  plants  which  are  raised  from 
its  seeds  will  not,  however,  be  exactly  like  the  parent  species,  but  will  differ  in  some 
particulars,  as  form,  size,  color,  quality  of  fruit,  but  not  in  its  original  type,  or 
.,  materially  in  its  organic  structure.  These  particular  differences  which  have  been 
enumerated  constitute  varieties,  forms  that  are  not  monstrous,  enduring  only  for 
a  time  and  then  disappearing,  but  the  natural  outgrowth  of  tho  seed,  not  produced 
by  a  direct  fiat  of  the  Creator,  as  the  species  are  supposed  to  have  been,  but  by 
an  inherent  energy,  acting  by  determinate  laws,  modified  by  the  conditions  in 
which  they  are  placed,  as  soil,  climate,  and  other  extraneous  influences  which  are 
too  latent  for  us  to  comprehend. 

Varieties  may,  no  doubt,  bo  produced  by  a  spontaneous  influence.     Among 

*  From  tho  French  rcmonter,  remontant— to  get  up  again,  to  grow  again. 


HYBRIDIZING,  CROSS-BREEDING,  DEGENERATION  OF  PLANTS.     307 

the  countless  numbers  of  flowers  produced  upon  a  single  plant  it  could  hardly 
be  supposed  that  all  would  be  constituted  exactly  alike.  The  growth  of  one 
might  bo  more  vigorous,  or  the  pollen  differently  constituted  in  its  elements,  or 
more  vital  in  its  character;  and  all  these  might  conspire  to  produce  a  plant  dif- 
fering sufficiently  from  the  original  species  to  constitute  a  variety.  But  it  is  not 
often  that  very  marked  varieties  are  produced  by  spontaneous  action ;  yet  some 
of  our  best  fruits  have  occasionally  been  found  growing  wild,  as  it  is  sometimes 
called,  in  woods  and  hedges,  as  the  pear  called  the  Duchesse  d'Angouleme,  the 
Seckel,  and  the  Bergen,  but  the  seeds  from  which  these  trees  grew  had  probably 
been  influenced  by  previous  cultivation. 

Varieties  may  also  bo  obtained  by  cultivation  and  selection.  It  is  sometimes 
said  that  God  created  the  species  and  man  the  varieties.  There  is  no  doubt  that 
man,  by  means  of  cultivation,  is  a  most  powerful  agent  in  the  production  of 
varieties.  As  the  mind  of  man,  when  under  powerful  excitement,  will  make 
great  intellectual  efforts,  such  as  it  never  made  before,  so  a  plant  under  the 
stimulus  of  high  cultivation,  will  make  an  extraordinary  development,  often  in 
a  direction  not  expected,  and  produce  a  new  variety  which  it  never  would  have 
originated  if  it  had  been  left  alone  in  a  wild  state.  The  process  pursued  in  this 
mode  of  producing  varieties  is  to  select  the  best  fruit  of  any  species  or  variety, 
and  sow  the  seeds  in  a  soil  properly  prepared  for  their  most  vigorous  growth; 
then,  again,  selecting  the  best  fruit  from  the  new  plants  and  planting  the  seeds, 
thus  continuing  the  operation  till  the  desired  variety  is  obtained.  Such  vari- 
eties aro  sometimes  called  "seedlings,"  because  they  are  raised  from  the  seeds, 
without  any  artificial  process  of  hybridizing  or  cross-breeding.  This  process  of 
producing  new  varieties  has  been  carried  on  very  extensively,  and  with  wonder- 
ful results,  and  it  would  bo  very  difficult  to  assign  the  limits  to  which  the  improve* 
ment  may  bo  carried. 

Professor  Van  Mons,  a  distinguished  pomologist,  of  Belgium,  cultivated  the 
pear  veiy  extensively  in  this  way,  and  with  good  success.  He  began  by  sowing 
the  seeds  of  a  healthy  seedling  pear  which  approximated  nearest  to  the  original 
species  of  any  which  ho  could  find,  without  taking  a  wild  one,  supposing  that 
by  this  course  he  could  get  some  varieties  different  from  any  which  had  been 
seen  before.  In  the  filth  generation  ho  obtained  some  excellent  fruit,  although 
he  carried  tho  process  even  to  the  seventh  generation.  He  did  not  preserve 
eveiy  one  of  the  multitude  of  plants  which  he  raised  from  the  seeds,  till  it 
matured  fruit,  but  those  which  were  feeble,  or  did  not  have  the  characters  that 
he  deemed  essential  for  tho  production  of  good  fruit,  were  destroyed;  and  so 
accurate  had  his  observation  become  by  long  experience  that,  as  he  informs  us, 
he  could  generally  tell  by  tho  form  of  tho  leaf,  the  color  of  the  branches,  or  the 
spreading  of  the  top,  whether  the  fruit  would  bo  good  or  not.  Ho  observed 
that,  while  the  plant  of  the  first  generation  was  about  seven  years  in  coming 
into  bearing,  the  time  was  diminished  for  each  succeeding  one,  so  that  in  the 
seventh  it  took  only  about  four  years.  It  would  probably  not  be  best  for  the 
common  experimenter  to  begin  with  sowing  the  seeds  of  an  uncultivated  variety, 
as  Professor  Van  Mons  did,  but  to  select  the  best,  thus  appropriating  to  himself 
what  had  been  gained  by  cultivation,  although  he  might  not,  perhaps,  obtain 
anything  so  entirely  distinct  from  existing  varieties  as  was  done  in  the  case  of 
Professor  Van  Mons.  Ho  raised  more  than  80,000  seedlings,  2,000  of  which 
have  meritorious  qualities.  I  will  namo  the  following:  Belle  Julie,  Beurre* 
Spencc,  Beurre*  Amand6,  Beurre*  Gens,  Beurre'  Citron,  Beurre*  Colmar,  Beurre' 
Kenrick,  Clara,  Clinton,  Capucin,  Charles  Frederick,  Limon,  Walker,  Wen 
dell,  &c. 

In  the  grape  we  have  a  wonderful  instance  of  the  effect  of  cultivation  in 
improving  the  quality  of  the  fruit.  Mr.  E.  W.  Bull,  of  Concord,  Massachusetts, 
in  his  very  successful  efforts  to  improve  our  native  grapes,  began  by  sowing  the 
seeds  of  a  hardy  species  (Vitis  IdbruscaJ  of  wild  grape  from  which  he  raised 
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seedlings.  He  then  sowed  the  seeds  raised  from  these  and  obtained  others, 
among  which  was  the  Concord,  which  was  produced  in  the  second  generation 
from  the  wild  vine.  He  then  raised  two  thousand  seedlings  before  he  got  any 
that  surpassed  the  Concord.  In  the  fourth  generation,  or  grandchildren  of  the 
Concord,  he  obtained  seedlings  which  were  far  superior  to  the  Concord,  and 
nearly  equal  to  the  European  grape  fVitis  vinifera.J  The  wild  or  foxy  taste  of 
the  native  grape  had  disappeared ;  the  pulp  had  become  soft,  sweet,  and  sugary, 
and  he  says  that  it  wonld  be  difficult  to  distinguish  it  by  the  taste  from  the 
foreign  varieties,  and  all  this  was  accomplished  in  only  four  generations.  There 
seems  to  be  no  reasonable  doubt  that,  as  Mr.  Bull  thinks,  the  wild  grape  can, 
in  a  few  generations,  be  made  equal  in  quality  to  the.  European  vine.  We  may, 
therefore,  expect  to  have  a  grape  as  hardy  as  the  wild  grape,  and  as  juicy  and 
sweet  as  the  Ohasselas  or  the  Black  Hamburg. 

We  have  every  reason  to  suppose  that  the  Persian  or  European  vine  fVitis 
viniferaj  has  been  brought  to  its  present  state  of  perfection  from  a  wild  grape; 
for  it  has  been  cultivated  in  Egypt  from  the  remotest  antiquity,  and  the  Egyp- 
tians declare  that  Osiris  first  taught  them  its  use.  It  had  been  cultivated  in 
Asia  800  years  before  those  pious  leaders  and  shrewd  statesmen,  Joshua  and 
Caleb,  visited  the  "valley  of  Eshcol  and  brought  away  "one  cluster,"  so  heavy 
that  it  was  borne  "  between  two  upon  a  staff."  It  grows  to  an  enormous  size 
when  under  cultivation.  Schulz  says  he  supped  under  a  grape-vine  in  Palestine 
the  stem  of  which  was  a  foot  and  a  half  in  diameter,  the  height  30  feet,  and  its 
branches  formed  a  canopy  30  feet  in  diameter.  "The  clusters,"  he  adds,  "are 
so  large  that  they  weigh  10  or  12  pounds,  and  the  berries  may  be  compared 
with  our  large  plums."  A  gentleman  from  California,  of  undoubted  veracity, 
informs  me  that  he  has  seen  a  foreign  vine  in  that  State,  planted  a  century  or 
more  ago  by  the  Jesuit  missionaries,  which  has  a  diameter  even  greater  than  this. 

There  are  few  plants  more  inclined  to  vary  or  sport  than  the  grape.  All 
the  European  varieties,  which  vary  so  much  in  color  and  sweetness,  have  been 
produced  from  the  same  species,  and  sometimes  white  varieties  and  black  have 
grown  on  the  same  stalk. 

The  following  are  some  of  the  varieties  derived  from  the  Vitis  labrusca: 
the  Adirondac,  Anna,  Cassady,  Catawba,  Concord,  Christine,  Crevelling,  Diana, 
Dracut  Amber,  Hartford  Prolific,  Iona,  Isabella,  Israella,  Ives's  Seedling,  Lydia, 
Maxatawny,  Rebecca,  and  Union  Village. 

From  the  Vitis  cordifolia  originated  the  Clinton,  Franklin,  and  Taylor's  Bullet. 

From  the  Vitis  cestMis  we  have  the  Alvey,  Devereaux,  Elsinburg,  Herbe- 
mont,  Lenoir,  and  Norton's  Virginia. 

Many  of  our  useful  as  well  as  ornamental  plants  vary  much  by  change  of 
habitat  and  by  culture.  The  cabbage  in  its  wild  state  had  scarcely  any  head. 
The  beet,  carrot,  parsnip,  and  turnip  had  roots  no  larger  than  the  common 
thistle,  fCirsium  arvensc.)  The  tubers  of  the  potato  were  but  little  larger  than 
the  groundnut,  (Aralia  trifoliaj  and  the  tomato  bore  fruit  very  much  like  the 
potato-ball,  but  now,  by  cultivation  and  selection,  it  has  acquired  a  size  of 
more  than  six  inches  in  diameter.  The  strawberry  has  become  many  times 
larger  than  in  its  natural  state.  Professor  Buckman,  of  England,  in  a  few 
years  converted,  by  cultivation  and  careful  selection,  the  wild  parsnip  into  new 
and  good  varieties.  M.  Vilmorin  produced  the  same  change  in  the  wild  carrot 
in  a  few  generations.  Winter  wheat  and  spring  wheat  may  be  converted  into 
each  other.  u  M.  Monnier  sowed  winter  wheat  in  spring,  and  out  of  100  plants 
four  alone  produced  ripe  seeds;  these  were  sown  and  resown,  and  in  three  years 
plants  were  reared  which  ripened  all  their  seed.  Conversely,  nearly  all  the 
plants  raised  from  spring  wheat  which  was  sown  in  autumn,  perished  from  frost ; 
but  a  few  were  saved,  and  produced  seeds,  and  in  three  years  this  spring  variety 
was  converted  into  a  winter  variety."*     Iiunning  or  twining  beans  may  be 

*  Variation  of  Animate  and  Plants,  Ac,  vol.  1,  p.  380.— -Charles  Darwin. 
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reduced  to  bush  beans  by  selecting  the  fruit  that  grows  nearest  the  ground  from 
year  to  year,  and,  on  the  contrary,  their  stems  may  be  made  to  grow  much 
longer  by  selecting  pods  from  the  top  or  end,  and  constantly  planting.  Cucum- 
bers may  be  dwarfed  in  size,  and  almost  stopped  in  running,  by  selecting  seeds 
from*  those  which  grow  near  the  root,  and  planting  constantly.  A  farmer  might 
very  easily  originate  a  new  variety  of  wheat,  by  selecting  some  head  which  dif- 
fered very  much  in  size  of  kernel  or  length  of  spike,  and  sowing  the  seeds  by 
themselves,  from  year  to  year,  on  well-prepared  land,  and  "  weeding  out,"  those 
heads  which  are  not  like  the  original  type,  and  rejecting  the  small  seeds.  The 
same  is  true  of  maize,  peas,  beans,  and,  indeed,  of  all  plants  that  are  inclined  to 
sport  or  vary.  Single  flowers  which  have  a  tendency  to  sport  may  be  converted 
into  double  flowers  by  long  cultivation  in  rich  soil,  and  sometimes  by  keepjng 
the  seeds  for  several  years,  till  they  become  weakened  in  their  power  of  germi- 
nation, and  then  planting  them.  Every  tendency  in  the  plant  to  vary  must  bo 
carefully  watched.  Rev.  W.  Wilson,  after  sowing  the  seeds  of  the  Anemone 
coronaria  for  several  years,  noticed  one  flower  that  had  an  additional  petal. 
He  sowed  the  seeds  of  this  flower,  and  continued  to  do  so  for  a  few  generations, 
and  obtained  several  new  and  beautiful  varieties,  with  six  or  seven  rows  of  petals. 
In  this  way  most  of  our  roses,  pinks,  larkspurs,  ranunculuses,  and  dahlias  were 
changed  from  their  normal  to  their  double  form.  So,  also,  the-  simple  colors  of 
the  dahlia  and  other  flowers,  as  white,  yellow,  red,  purple,  &c,  were  originated 
by  watching  the  first  indications  in  the  direction  of  any  particular  color,  and 
cherishing  and  developing  this  tendency  by  sowing  its  seeds.  If  this  process  of 
sowing  the  seeds  of  double  flowers  is  carried  Joo  far,  all  the  organs  of  reproduction 
are  sometimes  transformed  into  petals,  and  the  law  of  sterility  then  comes  in, 
to  prevent  the  abnormity  from  being  perpetuated  by  reproduction. 

When  a  valuable  plant  of  any  kind  has  been  obtained,  it  is  very  desirable  to 
preserve  it,  and  cause  it,  if  possible,  to  produce  true  seeds  every  year,  and  thus 
prevent  it  from  reverting  to  its  original  or  common  form.  This  process  is  called 
by  gardeners  "  setting,"  and  consists  in  planting  the  seeds,  for  several  years,  by 
themselves,  and  entirely  unconnected  with  any  other  plants  similar  to  it,  and 
guarding  at  the  same  time  against  bees  and  other  insects  whic^h  may  convey 
pollen  to  it.  In  this  way,  and  by  u  weeding  out"  constantly,  the  plant  becomes 
"  set,"  and  will,  with  proper  care,  reproduce  itself  regularly  from  year  to  year. 
It  must  be  remembered,  however,  that  no  variety  will  reproduce  itself  in  every  par- 
ticular of  shade  of  color,  or  taste,  or  other  properties ;  and,  therefore,  when  we 
wish  to  perpetuate  a  variety  exactly,  it  must  be  done  in  the  same  manner  as  in 
the  case  of  hybrids,  by  scions,  cuttings,  suckers,  layers,  &c. 

Varieties  may  also  be  produced  by  cross-breeding.  We  have  already  shown 
in  what  cross-breeding  consists,  how  the  operation  is  performed,  and  to  what 
class  of  plants  it  is  applied.  It  now  only  remains  to  explain  its  effects  on  the 
objects  employed.  All  varieties,  as  has  before  been  remarked,  are  perfectly 
fertile  between  one  another,  and  it  may  be  laid  down  as  a  general  principle  of 
universal  application,  except  in  cases  where  the  relation  is  very  close,  that  cross- 
breeding produces  strength  in  the  offspring,  a  result  precisely  the  reverse  of  true 
hybridization,  which  always  occasions  weakness  in  some  form.  The  design  of 
this  law  of  cross-breeding  is,  doubtless,  to  invigorate  the  species,  and  keep  up 
the  tone  and  type  to  its  original  or  primordial  standard.  Mr.  Charles  Darwin, 
speaking  of  its  effects,  says : 

The  evidence  immediately  to  be  given  convinces  me  that  it  is  a  great  law  of  nature  that 
all  organized  beings  profit  from  an  occasional  cross  with  individuals  not  closely  related  to 
them  by  blood ;  and  that,  on  the  other  hand,  long- continued,  close  interbreeding  is  injurious. — 
Variation  of  Animals  and  Plants,  &c,  vol.  2,  p.  144. 

This  exception  of  close  interbreeding,  or  cross-breeding,  which  signifies  the 
same  thing,  is  obviously  a  wise  provision  of  nature  to  prevent  varieties  from 
becoming  too  fixed  in  their  habits,  and  differing  too  much  from  the  original  species ) 
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and,  in  the  human  race,  to  keep  the  members  of  families  within  the  proper  and 
natural  limits  of  the  marriage  relation. 

The  offspring  produced  by  cross-breeding,  as  by  hybridizing,  is  of  a  charac- 
ter nearly  intermediate  between  the  parents,  the  characters  of  the  male  usnally 
being  the  most  prominent ;  but  the  variety  which  possesses  the  greatest  strength, 
and  is  nearest  the  type  of  the  original  species,  finally  predominates-  It,  there- 
fore, has  an  important  influence  in  obliterating  individual  differences,  and  giving 
uniformity  of  character  to  varieties  of  the  same  species.  By  repeatedly  cross- 
breeding the  different  varieties  of  the  same  species,  wo  could  ultimately  arrive  very 
nearly  at  the  original  standard  or  type  of  the  species.  Varieties  of  plants  may  be 
improved  by  cross-breeding;  and  even  the  same  variety,  when  it  is  grown  in 
different  sections  of  the  country  for  a  few  generations,  and  tlien  the  seeds  are 
brought  together  and  planted,  will  bo  invigorated  and  improved  in  size  and 
quality. 

Cross-breeding  has  one  advantage,  and  a  very  important  one,  over  cultivation 
in  the  production  of  varieties,  in  the  fact  that  they  may  be  produced  at  once, 
with  a  very  great  degree  of  certainty,  by  uniting  two  known  qualities  in  one 
individual.  In  this  way  wo  may  combine  directly,  and  at  our  pleasure,  the 
desirable  qualities  of  two  known  varieties,  and  produce  a  cross-breed  sometimes 
far  superior  to  either  when  taken  alone.  But  notwithstanding  this,  we  must  look 
to  cultivation  principally  for  originating  the  primary  qualities,  and  to  cross- 
breeding for  blending  them  in  beautiful  and  harmonious  proportions.  Although 
as  yet  by  far  the  greater  number  of  the  best  varieties  of  our  fruits,  and  other 
plants,  as  the  apple,  pear,  peach,  melon,  and  turnip,  were  probably  obtained  by 
cultivation,  yet  very  many  of  the  choicest  .were  the  result  of  the  artificial  cross- 
breeding of  those  primary  varieties. 

Besides  the  advantages  already  named,  cross-breeding  improves  the  size  and 

rtlity  of  the  fruit  of  plants,  their  hardiness  and  prolificacy^  and  the  beauty  of 
ir  flowers.  It  has  been  found  to  be  one  of  the  most  effectual  means  of  accli- 
mation, so  that  plants  which  could  not  endure  the  cold  of  the  more  northern 
climates  are  made  perfectly  hardy  by  this  process.  By  it  we  may  give  to  the 
hardy  pears  of  the  north  the  delicate  sweetness  of  those  of  the  south;  to  the 
insipid  and  watery  grape  the  richness  of  the  Black  Hamburg;  and  to  the  white 
rose  the  delicate  blush  which  the  crimson  imparts. 

The  benefits  derived  from  this  art  are  finely  summed  up  in  the  following 
extract  from  the  London  Horticultural  Magazine : 

To  it  we  owe  some,  indeed  many,  of  our  most  beautiful  garden  flowers,  as  well  as  the 
most  valuable  of  our  fruits  and  vegetables.  Among  flowers,  the  most  important  qualities 
which  can  be  impressed  on  the  different  races  are  greater  hardiness  of  constitution,  precocity 
or  tardiness  of  flowering,  the  communication  of  odor  whore  it  is  not  possessed,  increaso  in 
size,  alterations  in  the  forms  of  individual  flowers,  or  greater  prolificacy  and  improved 
arrangement,  as  regards  their  collective  production.  Modifications  and  the  blending  of  colors, 
which  are  sometimes  aimed  at,  seem  to  be  the  most  pakry  changes  of  any  that  are  attempted. 
Among  fruit  and  vegetables,  tho  changes  to  bo  effected  should  be  confined  more  to  produc- 
tiveness and  quality  than  to  appearance.  Thus,  the  increase  of  size,  together  with  improve- 
ment or  modification  of  the  sensible  qualities,  are  the  main  objects  to  be  sought,  followed  by 
such  qualities  of  general  application  as  greater  hardiness,  precocity,  tardity,  or  productive- 


So  important  have  the  subjects  of  hybridizing  and  cross-breeding  been  regarded 
by  tho  trustees  of  the  Massachusetts  Agricultural  College,  recently  established 
by  the  munificent  grant  of  Congress,  that  particular  apartments  have  been  fitted 
up,  at  great  expense,  especially  for  this  object,  with  all  the  conveniences  and 
appliances  necessary  to  conduct  tho  work  with  efficiency  and  success.  Hun* 
dreds  of  persons  in  this  country  and  in  Europe  are  already  at  work  in  experi- 
menting upon  various  plants  by  these  methods,  and  I  have  no  doubt  their  labors 
will  be  successful,  and  of  great  practical  value  to  tho  agriculturists  of  our  country. 

Mr.  T.  A.  Knight  was  one  of  the  earliest  experimenters  in  this  art,  and  origi- 
nated many  very  excellent  varieties  of  fruits,  vegetables,  and  cereal  plants,  some 
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of  which  at  the  present  time  aro  among  the  most  valuable.  (Doe's  Golden  Drop 
was  produced  by  him  from  the  Green  Gage,  fertilized  by  the  Magnum  Bomtm; 
the  Black  Eagle  cherry,  from  the  Bigarreau  or  Graffion,  fertilized  by  the  May 
Duke;  the  Elton,  from  the  Bigarreau  or  Graffion,  fertilized  by  the  White  Heart; 
and  the  Tillington  and  Moccas  pears  are  his,  though  not  of  the  best  quality.  Ue 
also  originated  varieties  of  peas,  beans,  wheat,  &c.  Messrs.  Rayubird  &  Maud, 
of  France,  originated  an  improved  variety  of  wheat  from  the  Donna  Maria,  fer- 
tilized by  the  Boston  Red.  The  ear  was  much  larger  and  the  straw  stronger. 
From  the  Oxford  Red,  fertilized  by  the  Pearl  White,  a  much  larger  ear  than 
either  was  obtained.  Mr.  Maud  observed  that,  as  a  general  rule  in  cross-breed- 
ing wheat,  a  strong  male  and  a  weak  female  produced  a  better  plant  than  a 
Weak  male  and  a  strong  female.  Professors  Gartner  and  Kolrentcr  produced 
thousands  of  cross-breeds;  and  also  the  Dean  of  Manchester,  Dean  Herbert, 
and  more  recently  M.  Godron,  of  France.  It  is  very  extensively  carried  on  in 
France  and  Germany,  and  many  varieties  of  apples  and  pears  have  been  origi- 
nated which  are  among  the  best  known.  The  number  of  flowers  that  have  been 
improved  in  this  way  in  hardiness  and  color  is  immense.  Most  of  the  dahlias, 
the  primary  colors  of  which  have  been  so  agreeably  blended  in  their  variegated 
flowers,  owe  their  beauty  to  this  art.  Many  of  the  fuchsias,  chrysanthemums,  and 
balsams,  originated  in  this  way. 

It  may  be  well  to  remark  hero  that  it  cannot  generally  bo  known  with  cer- 
tainty, when  a  new  variety  first  begins  to  bear,  whether  the  fruit  will  be  of  good 
quality  or  not.  It  usually  takes  several  years  for  it  to  develop  :tself  perfectly. 
If  there  should  be  any  doubt  at  any  time  whether  a  plant  is  a  hybrid  or  a  cross- 
breed, it  may  generally  be  known  by  observing  the  following  particulars :  If  it 
is  intermediate  between  its  parents  and  does  not  produce  seeds,  or  produces  such 
as  will  reproduco  it  only  for  a  few  generations,  it  is  probably  a  true  hybrid ;  but, 
on  the  contrary,  if  it  is  intermediate,  and  its  seeds  are  perfect,  and  produce  vigor- 
ous offspring  continually,  it  is  a  classific  hybrid  or  a  cross-breed. 

The  process  of  cross-breeding  plants,  although  recent  in  its  origin  as  artificially 
practiced,  is  of  very  ancient  date  as  carried  on  in  the  wido  domain  of  the  vege- 
table kingdom.  It  commenced  probably  with  the  ofFspring  of  the  first  plant 
created  by  Omnipotent  Power.  Nature  is  continually  carrying  it  on  in  the  field, 
the  orchard,  and  the  garden.  The  pollen  is  passing  from  the  flower  of  one 
variety  to  that  of  another  of  the  same  species;  thus  fertilizing  countless  numbers, 
he  seeds  of  which  will  develop  forms  and  fruits  unknown  before.  Henco 
a  vast  number  of  the  new  varieties  of  flowers  and  plants  which  are  commonly 
supposed  to  bo  the  rosult  of  some  great  and  powerful  effort  of  nature,  may  have 
been  produced  by  this  process  of  nature's  cross-breeding.  The  Baldwin  apple 
has  a  strong  resemblance  in  form,  color,  and  flavor  to  the  Esopus  Spitzenburgh, 
and  it  may  perhaps  be  a  seedling  raised  from  a  seed  of  some  other  apple  ferti- 
lized by  its  pollen.  It  is  not  probably  the  result  of  accidental  growth  from  an 
ordinary  seed,  unaffected  by  cultivation  or  cross-breeding. 

In  the  foregoing  observations  wo  have  seen  in  what  hybridizing  and  cross- 
breeding consist,  the  manner  in  which  they  aro  performed,  the  classes  of  plants 
to  which  they  may  be  applied,  and  the  beneficial  results  that  havo  accrued  to  man 
from  the  introduction  of  a  multitude  of  new  plants  into  the  vegetable  kingdom  j 
and  yet  it  is  sometimes  more  desirable  to  the  practical  agriculturist  to  know  how 
to  anticipate  and  avoid  these  intermixtures  than  to  produce  them.  It  becomes 
necessary,  therefore,  when  wo  are  about  to  cultivate  different  plants  in  the  vicin- 
ity of  one  another,  to  ascertain  how  nearly  they  are  allied,  or  to  what  class  or 
classes  they  belong.  If  they  belong  to  species  of  different  genera  wo  may  expect 
no  trouble  from  any  intermixturo  which  they  may  occasion.  The  pea  (Pisum 
sativum)  and  thebean  (Phaseolm  vulgaris,)  the  peach  ( Amy gektius  Pcrsica)  and 
the  apple  (Pyrusmalus,)  the  common  potato  (Solanum  tuberosum)  and  tho 
sweet  potato  (Convolvulus  batatas })  the  beet  (Beta vulgaris)  and  the  turnip, 
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(Brassica  campestrisj  the  parsnip  (Pastinaca  sativaj  and  the  carrot  (Baucus 
carota,)  will  never  intermix  with  each  other  under  any  circumstances,  however 
much  they  may  seem,  in  some  Tespects,  to  be  similar;  for  they  are,  as  may  be 
seen,  species  of  different  and  remote  genera,  and  nature  has  declared  that  they 
shall  never  unite.  They  may  be  cultivated  in  the  closest  proximity,  but  they  can- 
not intermix ;  and  the  seeds  which  each  produces  will  be  its  own,  peculiar  and 
distinct  from  every  other.  Therefore,  the  first  inqniry  to  be  made  in  respect  to 
any  plants  under  consideration  is,  whether  they  belong  to  different  genera.  If 
they  do,  they  will  very  rarely  intermix,  even  with  the  present  botanical  classifi- 
cation. Wo  may  easily  know  to  what  genus  or  species  any  plant  belongs,  by 
turning  to  its  name  in  any  standard  botany  now  in  use. 

On  this  principle  we  are  able  to  give  a  satisfactory  answer  to  the  inquiry 
whether  one  plant  will  turn  into  another;  as  chess  ( Brvnius  sccalinus )  into  wheat 
'  Triticum  vulgare, )  oats  (Avena  sativaj  into  barley  (Uordeum  vtdgare,)  or  the  re- 
verse. In  the  case  of  the  first  two  plants,  it  will  bo  observed  that  they  are  of  different 
species,  and  also  belong  to  different  genera.  Ithas  been  laid  down  as  a  law  of  nature 
that  species  are  distinct,  and  were  created  so,  and  therefore  can  never  change  into 
one  another.  But  these  species  belong  to  different  genera,  and  we  have  seen  that, 
when  species  are  thus  remotely  allied,  they  will  very  rarely  even  hybridize.  The 
two  plants  under  consideration  answer  to  both  of  these  conditions,  and  of  course 
one  cannot  change  into  the  other.  But,  further,  the  experiment  has  frequently 
been  tried  to  turn  chess  into  wheat  by  high  cultivation,  but  has  always  resulted 
in  failure;  the  only  change  which  has  been  effected  being  an  improved  variety 
of  chess,  without  any  change  in  its  nature.*  In  cases  in  which  wheat  is  supposed 
to  have  changed  into  chess,  there  must 'have  been  some  deception  which  escaped 
the  observation  of  the  cultivator.  The  seeds  might  have  been  carried  in  the 
manure,  which  was,  perhaps,  purchased  at  some  neighboring  stable  in  which 
chess  mixed  with  the  hay  had  been  consumed  by  the  horses  or  other  animals. 
They  may  have  been  lying  in  the  ground  for  many  years,  and  from  a  greater 
depth  of  ploughing  than  usual  have  been  brought  up  to  the  light  and  heat  of  the 
sun,  and  thus  made  to  germinate,  since  we  know  that  the  longevity  of  .seeds  is 
very  great.  Some  new  fertilizer  may  have  been  applied  which  has  penetrated 
deeply  enough  to  stimulate  the  dormant  seeds  into  growth,  and  thus  cause  the 
chess  to  appear,  on  the  same*  principle  that  applying  ashes  to  fields,  where  no 
clover  had  grown  for  several  years,  will  cause  it  to  spring  up  in  largo  quantities. 
The  clover  seeds  had  been  lying  dormant  for  years  in  the  earth,  and  the  ashes t 
stimulated  them  into  growth.  In  cases  in  which  wheat  was  sown  and  chess  grew 
in  its  place,  the  fact  may  bo  explained  by  supposing  that  the  wheat  perished  from 
too  much  wet,  or  too  great  cold,  or  some  other  cause;  and  the  chess,  being  more 
hardy,  survived,  and  took  its  place.  There  must  have  been  some  fallacy  of  this 
kind;  for  no  one  who  is  familiar  with  the  laws  of  reproduction  can  suppose  that 
one  of  these  would  change  into  the  other. 

On  the  principle  of  the  longevity  of  seeds,  it  may  bo  shown  why  a  growth  of 
blackberry  or  raspberry  bushes  sometimes  springs  up  on  burnt  lands  and  others, 
after  the  forest  has  been  cut  away.  The  seeds  had  been  carried  there  by  birds 
when  the  trees  wore  standing,  and  had  been  covered  up  in  the  earth  to  a  depth 
below  the  influence  of  the  diurnal  heat,  or  of  the  fires  above  them.  But  when 
these  seeds  received  the  light  and  heat  of  the  sun,  and,  in  tho#  case  of  the  burnt 

*  In  the  case  of  JEgilops  triticoides,  which  M.  Esprit  Fahre  declared  he  converted  into 
wheat  by  cultivation,  it  appears  that  it  was  a  true  hybrid  from  JEgilops  ovata,  fertilized  by 
Triticum  vulgarty  (wheat,)  and  that  the  hybridity  of  the  JEgilops  ovata  was  absorbed  by  the 
stronger  parent  Triticum  vulgar^,  or,  perhaps  more  properly,  died  out  by  cultivation. — 
Variations  of  Animals  and  Plants,  &c,  vol.  1,  p.  377;  and  Gardeners'  Chronicle,  for  1865, 
p.  27. 

t  Old  spruce-fir  seed,  which  would  scarcely  germinate  at  two  years  old,  produced  a  fine, 
healthy  crop  when  three  years  old,  haviug  been  first  damped,  and  then  mixed  with  newly- 
slacked  lime.— Theory  and  Practice  of  Horticulture,  edition  of  1855,  p.  236. 
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lands,  the  stimulus  of  the  aslies,  tbey  began  to  grow,  and  produce  a  new  forest  of 
a  different  kind,  of  strong  and  healthy  brambles,  yielding  abundant  and  delicious 
fruit. 

Also,  the  reason  why  a  pine  forest  is  generally  succeeded  by  oaks,  may  be 
explained  partly  on  this  principle  and  partly  on  another,  viz.,  the  plan  which 
nature  adopts  to  secure  a  rotation  of  crops.  The  seeds  of  the  pines  are  carried 
into  the  oak  forest  by  the  winds  and  the  birds  which  inhabit  it,  and,  in  conse- 
quence of  the  shade  and  cold  they  do  not  germinate ;  but  when  the  light  and 
heat  of  the  sun  are  let  in  by  the  removal  of  the  trees,  they  grow  immediately. 
On  the  contrary,  the  squirrels  carry  the  acorns  of  the  oaks  away  into  the  pine 
forest  and  bury  them  in  the  soft  earth,  where  they  may  get  them  again  for  food ; 
but  often  they  never  come  for  them,  and  they  germinate  in  the  shade/which  is 
favorable  to  their  early  growth,  and  increase  tilt  they  arrive  at  a  certain  size,  and, 
if  the  pines  are  not  cut  away,  then  they  die  out.  But  if  the  trees  are  removed 
they  spring  up  quickly,  and  by  their  rapid  increase  prevent  the  seeds  of  the  pines 
from  growing  in  a  soil  already  shaded  by  the  small  oaks,  and  exhausted  by  the 
previous  growth.  If  the  neighboring  forest  had  been  chestnut  or  hickory,  the 
growth  would  have  been  one  of  theso.  Thus  we  may  learn  from  nature  a  valu- 
able lesson,  showing  the  necessity  of  a  rotation  of  crops. 

In  species  of  prants  belonging  to  the  same  genus,  there  is  frequently  great 
difficulty  to  be  encountered  in  preventing  them  from  hybridizing.  Although  it 
is  a  general  rule,  previously  laid  down,  that  species  of  the  same  genus  will  not 
hybridize  unless  nearly  allied,  and  that  the  cases  in  which  they  do  are  but 
exceptions  to  the  general  principle,  yet,  despite  this  repugnancy  to  hybridization, 
there  are  some  which  are  classified  as  distinct  species  that  intermix  with  almost 
equal  facility  as  varieties  of  the  same  species,  and  it  requires  the  most  per- 
sistent watchfulness  on  the  part  of  the  agriculturist  to  prevent  their  union.  As 
an  instance  of  this  kind  we  may  mention  the  pumpkin  ( Cucurbita  pepoj  and 
the  squash  (Gucurbita  melopepo,)  which  are  usually  regarded  as  distinct  but 
closely  allied  species.  The  question  now  arises — how  can  we  know  what  species 
will  hybridize,  and  what  will  not?  It  can  be  known  only  from  experiments  of 
our  own  or  others ;  and  it  Will  never  be  safe  to  culti  vato  species  of  the  same  genus 
in  the  vicinity  of  one  another  without  a  previous  knowledge  of  their  relationship 
or  alliance. 

The  question  is  sometimes  asked  whether  these  two  plants  will  change  into 
each  other.  The  answer  may  be  safely  given  that  they  will  not ;  but  they  will 
intermix,  and  fona  a  classific  hybrid  which  will  resemble  both  plants,  but  will 
still  bo  different  from  either.  Since  it  is  a  law  of  hybridization  that  the  hybrid 
partakes  of  the  nature  of  both  parents,  and  as  a  general  rule  the  characteristics 
of  the  male  parent  predominate  over  the  female,  it  is  evident  that  when  the  squash 
is  fertilized  by  the  pumpkin  the  fruit  grown  from  the  seed  of  the  fertilized  plant 
will  resemble  the  pumpkin  more  than  the  squash )  and,  on  the  contrary,  when 
the  pumpkin  is  fertilized  by  the  squash  the  offspring  will  resemble  the  squash 
more  than  the  pumpkin,  though  neither  will  be  changed  into  the  other.  If, 
however,  the  pumpkin  is  the  stronger  plant  in  its  specific  character,  the  offspring 
may  possibly  in  either  case  resemble  the  pumpkin  more  than  the  squash.  None 
of  the  species  of  the  squash  and  the  pumpkin  should  be  cultivated  near  one 
another. 

The  muskmelon  (Cucumis  mchj  and  the  watermelon  (Cucumis  citruUusJ 
are  liable  to  hybridize.  It  is  said  by  some  that  the  muskmelon  and  the  cucum- 
ber (Cucumis  sativus)  will  hybridize,  but  M.  Sageret,  an  experienced  hybridist, 
declares  that  he  was  unable  to  effect  any  union  between  them.  All  the  species 
of  the  Cucumis,  or  melons,  cucumbers,  and  colocynths,  should  not  be  cultivated 
together. 

The  inquiry  has  frequently  been  made  whether  the  Bush  Bean  (Phasedlus 
nanus)  will  change  into  the  Pole  Bean,  (Phaseolus  vulgaris  J    It  will  not.    But, 
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if  it.  is  fertilized  by  the  Pole  Bean,  a  classific  hybrid  will  be  produced  resembling  * 
both,  and  doubtless  will  be  a  climbing1  bean,  but  not  the  same  as  the  malo  parent, 
or  Pole  Bean.  The  Bush  Bean  is  regarded  by  many  as  a  variety  of  the  Pole 
Bean,  and  therefore  the.two  readily  hybridize  when  cultivated  near  each  other. 
Care  should  always  be  taken  to  separate  them  at  considerable  distance ;  and  so 
with  all  the  cultivated  species  of  the  Phaseohis,  or  beans. 

M.  Sageret  says  the  common  cabbage  (Brassica  oleracea)  will  fertilize  all  the 
turnip-bearing  species  of  the  Brassica,  as  Brassica  campestrisy  Brassica  rapa7 
and  Brastka  napus ;  but  none  of  them  will  fertilize  the  cabbage.  Thus  it  may 
be  seen  that  the  cabbage  will  intermix  with  the  turnip,  but  the  turnip  will  not 
intermix  with  the  cabbage.  All  the  turnip-bearing  species  will,  however,  hybri- 
dize with  one  another.  Therefore,  when  seeds  are  to  be  grown  from  the  cabbage, 
turnip,  colza,  or  rape,  they  should  not  be  cultivated  together. 

The  intermixture  of  plants  takes  place  only  by  means  of  their  flowers,  and 
consequently  no  cross-breeds  can  be  produced  from  cultivating  the  tubers  of  dif- 
ferent varieties  together.  The  different  varieties  of  the  common  potato  will  never 
intermix  by  their  tubers,  and  they  may  be  planted  in  the  same  hill  without  the 
least  possibility  of  intermixture.  They  will,  however,  intermix  through  their 
flowers,  like  other  plants,  but  no  effect  will  be  produced  on  the  tubers  by  this 
intermixture ;  it  is  only  in  the  seeds  grown  in  the  potato  ball*  The  size  of  the 
tubers  may  be  considerably  increased  by  removing  the  flower-buds  or  the  flowers 
from  the  stalks;  and  varieties  that  have  never  fruited  may  frequently  be  made 
to  blossom  by  taking  away  a  part  of  the  tubers,  that  the  nourishment  may  be 
thrown  into  the  stalks  and  flowers.  A  greater  profusion  of  flowers  may  also  be 
obtained  the  next  year  from  ornamental  shrubs,  than  otherwise  would  have  been, 
by  breaking  off  the  blossoms  of  the  present  year  before  they  go  to  seed. 

The  inquiry  whether  varieties  of  plants  will  degenerate  or  "run  out,"  as  it  is 
sometimes  termed,  is  one  that  has  created  much  interest  at  different  times,  and 
is  really  of  great  practical  importance  to  the  agriculturist.     There  is  no  doubt 
.  that  they  will  degenerate,  and  the  degeneracy  may  result  from  various  causes. 

1.  There  is  a  natural  tendency,  which  has  been  verified  by  long  observation, 
in  all  plants  to  revert  to  their  original  species.  They  seem  to  be  out  of  their 
natural  sphere  when  brought  into  a  high  state  of  cultivation,  and  very  much  in 
the  condition  of  the  savage  who  has  been  taken  from  his  forest  home  and  edu- 
cated in  some  seminary  of  learning.  He  is  constantly  uneasy,  and  when  the 
first  opportunity  is  presented  escapes  to  his  native  haunts,  and  joins  his  old  com- 
panions in  their  revels  and  vices.  Therefore,  great  care  should  be  taken  that 
the  largest  fruit  and  the  best  ears  of  wheat  and  corn  may  be  selected  in  order 
that  the  choicest  seeds  may  be  procured  and  sown ;  otherwise  the  plants  will 
degenerate  in  time,  and  most  if  not  all  the  excellent  qualities  which  they  pos- 
sessed will  be  lost.  Professor  Lindiey  says :  "  In  all  cases  where  any  importance  ^ 
is  attached  to  the  result,  the  plumpest  and  heaviest  seeds  should  be  selected  if  the 
greatest  vigor  is  required  in  the  seedling." 

2.  They  may  degenerate  for  want  of  proper  culture.  As  culture  has  much 
to  do  in  developing  new  varieties,  so  the  neglect  of  it  will  do  much  to  destroy 
them,  and  there  is  no  doubt  that  our  best  fruits,  if  removed  from  our  orchards 
and  gardens  to  their  habitats  in  the  forests,  and  reproduced  from  their  seeds  for 
a  series  of  years,  would  bo  no  better  than  the  original  species  in  a  wild  state. 
The  delioious  Newtown  Pippin  or  the  Pearmain  would  be  no  more  agreeable  in 
flavor  than  the  little  European  crab-apple  (Pyrus  malus,)  from  which  they  probably 
originated.     Professor  A.  Gray  says : 

The  races  of  corn,  wheat,  &c,  which  now  preserve  their  character  unchanged,  have 
become  fixed  by  centuries  of  domestication.  Even  these  at  times  manifest  an  unequivocal 
disposition  to  return  to  their  aboriginal  stock.  Were  cultivation  to  cease,  they  would  all 
speedily  disappear ;  the  greater  part,  perhaps,  would  perish  outright;  the  remainder  would 
revert,  in  a  few  generations  of  spontaneous  growth,  to  the  form  of  the  primitive  stock.— 
Botanical  Text  Book,  p.  304. 
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The  improving  hand  of  culture  must  bo  continually  upon  them,  or  they  will 
lose  all  their  good  qualities  and  become  worthless. 

3.  The  natural  cross-breeding  of  different  varieties  with  those  of  inferior  qual- 
ities is  a  very  frequent  cause  of  deterioration.  This  is  often  observed  in  gram- 
ineous, leguminous,  and  curcubitaceous  plants,  which  are  raised  annually  from 
their  seeds.  All  the  varieties  of  maize  are  very  liable  to  deteriorate  in  this 
way.  Those  of  the  Sorghum  saccharatum  intermix  so  freely  that  cultivators  have 
found  it  almost  impossible  to  obtain  pure  seeds.  From  the  same  cause  it  is 
extremely  difficult  to  preserve  any  of  the  varieties  of  the  melon  <pure  for  any 
considerable  time.  No  one  can  have  any  security  of  obtaining  pure  seeds  unless 
they  are  planted  many  rods  from  all  others,  and  the  perfect  flowers  from  which 
seeds  arejto  be  raised  are  covered  with  small  tents  of  gauze  of  sufficient  size  to 
inclose  each  and  protect  it  from  insects.  The  judicious  cross-breeding,  however, 
of  individuals  of  the  same  variety,  when  taken  from  a  distance,  will,  as  has  before 
been  observed,  have  a  tendency  to  improve  it. 

The  mingling,  even,  of  the  sap  of  different  trees,  as  in  grafting,  is  sometimes 
not  without  its  deleterious  effects  on  the  fruit  of  the  engrafted  scion ;  and  the 
influence  becomes  more  and  more  apparent  the  further  we  get  from  the  purity  of 
the  parent  stock.  "  It  seems  allowable,"  says  Professor  J.  Lindley,  "  to  infer 
that  the  goodness  of  cultivated  fruits  is  deteriorated  by  their  being  uniformly 
worked  upon  stocks  whose  fruit  is  worthless.  * 

The  common  apple,  when  grafted  upon  trees  bearing  very  austere  fruit,  is 
injured  by  the  crude  and  bitter  sap  of  the  tree  on  which  it  has  been  grafted. 
On  the  contrary,  it  is  improved  by  being  grafted  upon  a  stock  superior  to  its 
own.  A  scion,  also,  taken  from  a  young  tree  which  has  never  fruited,  will  be 
hastened  in  its  growth  when  grafted  on  a  mature  tree,  and  bear  sooner  than  it 
would  if  it  had  been  left  to  itself. 

4.  They  may  degenerate  from  effect  of  climate.  A  vine,  for  instance,  which 
produoes  very  delicious  grapes  in  Ohio  or  Missouri  may  become  very  inferior  in 
New  Hampshire  or  Maine.  Certain  fruits  cannot  bo  perfected  except  in  certain 
localities  whe/o  the  climate  is  particularly  adapted  to  their  growth  and  congenial 
to  their  nature.  There  are  only  a  few  countries  where  the  grape  will  grow  in 
perfection.  Thoro  is  no  doubt  that  the  climate  has  in  many  instances  more 
influence  than  the  soil  in  causing  degeneration  of  plants.  We  look  to  the.  sunny 
skies  and  bland  atmosphere  of  Italy,  Franoe,  Palestine,  or  California,  for  the 
highest  development  of  the  grape  and  the  pear,  but  for  the  apple  perhaps  there 
is  no  better  region  hi  the  world  than  New  York  or  Massachusetts.  Plants,  then, 
should  be  selected  that  are  adapted  to  the  locality  in  which  they  are  to  be  cul- 
tivated, or  otherwise  degeneracy  must  be  expected,  labor  will  be  thrown  away, 
and  no  satisfactory  results  can  be  obtained. 

5.  The  opinion  is  generally  entertained  by  agriculturists  that  varieties  which 
are  raised  from  tubers  and  from  scions  or  buds  become  weakened  or  degenerated  by 
age.  This  is  stoutly  denied  by  Professor  J.  Lindley,  and  as  firmly  maintained  by 
Mr.  T.  A.  Knight  and  others.  Whatever  the  truth  may  be,  the  fact  is  obvious 
that  varieties  do  degenerate  by  long-continued  cultivation ;  but  the  change  may 
generally  be  ascribed  to  other  causes  than  to  age.  In  the  case  of  the  potato  the 
various  elements  of  the  soil  that  are  peculiarly  adapted  to  its  growth  may  have  been 
abstracted  by  frequent  planting  on  the  same  ground,  so  that  the  plant  is  actually 
starved  from  year  to  year,  and  thus  weakened  in  constitution  and  dwarfed  in 
size.  It  is  often  induced,  also,  from  selecting  for  seed  small  tubers  that  are 
imperfectly  matured,  and  have  not  secreted  starch  in  sufficient  quantity  to  give  ade- 
quate nourishment  to  the  new  plant  before  its  roots  have  been  sufficiently  devel- 
oped to  enable  them  to  draw  the  necessary  nourishment  for  its  support  from  the 
soil.  Or,  when  the  praetice  of  dividing  the.  tubers  has  been  adopted,  they  may 
have  been  cut  into  pieces  so  small  that  they  do  not  contain  enough  of  the  neces- 
sary elements  to  produce  a  healthy  and  vigorous  plant.     In  order,  then,  that 
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there  should  bo  no  deterioration,  tubers  should  be  selected  of  good  size — some 
of  the  largest,  if  they  are  sound  and  well  formed — and  cut  into  two  or  three 
pieces,  if  that  plan  is  preferred  to  planting  whole,  according  to  their  size.*  In 
this  way  the  size,  vigor,  and  mealy  qualities  would.be  kept  up,  and  a  good  and 
healthy  crop  be  secured  each  year. 

Varieties  of  wheat,  too,  often  degenerate  for  the  same  reason.  A  person  who 
originates  a  new  variety  selects  the  ear,  as  we  have  before  shown,  which  con- 
tains the  best  seeds ;  and  he  sows  them  from  year  to  year,  and  keeps  sowing  and 
selecting  them  and  no  others,  and  soon  he  gets  a  variety  which  is  much  improved. 
But  as  soon  as  it  goes  into  the  hands  of  the  cultivator,  all  the  seeds,  the  perfect 
and  the  imperfect,  are  sown  promiscuously  and  constantly,  and  the  consequence 
is  degeneration  in  a  few  years.  Mr.  Charles  Darwin  in  l(  Variations  of 
Animals  and  Plants,"  &c,  volume  1,  p.  379,  says  that  "  Colonel  Le  Couteur, 
in  his  persevering  and  successful  attempts  to  raise  new  varieties  by  selection, 
began  by  choosing  the  largest  ears,  but  soon  found  that  the  grains  in  the  same 
ear  differed  so  that  he  was  compelled  to  select  them  separately,  and  each  grain 
generally  transmitted  its  own  character."  From  this  statement  it  is  evident  that 
the  largest  grains  should  be  selected  for  sowing  each  year.  This  might  be 
done  at  a  trifling  expense  by  sifting  the  grain  through  a  sieve  so  prepared  that 
the  small  kernels  might  pass  through,  and  the  large  ones  be  retained  in  the  sieve. 
Should  this  plan  be  pursued  yearly  there  would  doubtless  be  less  complaint  of 
the  degeneration  of  this  crop.  The  soil,  no  doubt,  has  very  much  ta  do  with 
keeping  up  the  size  and  vigor  of  .the  plant  both  in  the  case  of  the  potato  and 
the  wheat.  The  necessary  elements,  such  as  lime,  &c,  which  conduce  to  their 
growth,  should  be  supplied  with  watchful  care,  and}  the  labor  would  be  rewarded 
by  most  ample  and  satisfactory  results. 

Too  much  stress,  in  every  department  of  agriculture,  cannot  be  laid  on  the 
importance  of  providing  the  proper  elements  for  the  food  of  plants,  whateve 
kind  may  be  cultivated.  One  person,  perhaps,  finds  his  orchard  going  to  pre- 
mature decay,  while  his  neighbor's  is  thrifty  and  produces  abundant  crops.  He 
supposes  that  the  location  of  his  own  is  more  exposed  to  the  cold  winds  of  winter, 
or  that  by  some  singular  fatality  injurious  insects  infest  his  trees  more,  but  the 
thought  never  occurs  to  him  that  they  are  starving  for  the  food  which  their 
nature  demands,  when  at  the  same  time  his  neighbor's  are  well  fed.  It  may  be 
true  that  neither  orchard  is  enriched  by  manure  from  the  stable,  but  one  is  so 
located  in  a  valley  as  to  receive  a  good  manuring  yearly  by  the  hand  of  nature, 
while  the  other  is  on  an  elevation  from  which  all  the  elements  of  growth  wash  away. 
L  have  witnessed  several  instances  of  this  kind ;  and  probably  one  great  reason 
why  trees  grew  better  in  the  early  settlement  of  the  country  than  at  present  is 
that  the  excellent  manuring  which  they  received  from  the  rich,  vegetable  mold 
that  had  been  accumulating  for  ages,  and  the  heavy  coating  of  ashes  derived 
from  the  burning  of  the  forests,  were  the  elements  most  congenial  to  their  growth, 
and  supplied  their  principal  food ;  and  if  the  same  health-giving  manure  could 
be  applied  now  they  would  probably  grow  as  well  and  produce  as  great  crops 
as  then.  They  must  have  food  to  live  upon  or  they  will  die,  more  ivem  neglect 
than  from  age.  The  amount  of  nourishment  required  to  make  the  large  quan- 
tity of  fruit  which  a  healthy  orchard  produces  every  year  is  very  great,  and 

*  The  late  Mr.  Chancey  E.  Goodrich,  of  New  York,  whose  knowledge  of  the  physiological 
structure  and  habits  of  the  potato  was  probably  greater  than  that  of  any  man  in  this  country* 
or  perhaps  in  any  country,  having  been  acquired  by  long  experience  in  originating  and  culti- 
vating new  varieties,  says,  when  speaking  of  the  practice  of  planting  potatoes  whole  or  cut : 
14  After  practicing  both  methods  for  years,  I  am  undecided  which  is  best.  Small  potatoes  and 
those  cut  very  small,  are  certainly  very  objectionable  in  a  physiological  point  of  view."  Mr. 
L.  8.  Abbott,  of  Ohio,  says  that  he  has  made  the  experiment  of  planting  alternate  rows  with 
whole  potatoes. and  those  which  have  been  cut,  and  that  those  planted  whole  invariably  pro- 
duced the  greater  crop.— See  Transactions  of  New  York  State  Agritultural  Society  for  18-17, 
p.  457. 
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only  a  small  part  is  supplied  by  the  air.  The  annual  coating  of  leaves  which 
enrich  the  forest  is  blown  away  from  the  orchard,  and  of  course  the  equivalent 
must  be  supplied  by  the  fostering  care  of  man.  Orchards  have  been  saved  in 
health  for  many  years  by  proper  cultivation  and  manuring,  and  others  can  be  pre- 
served by  a  similar  course  of  treatment. 

In  concluding  these  remarks,  I  would  say  that  the  field  of  the  agriculturist  is 
large,  comprising  in  its  area  the  animal,  the  vegetable,  and  the  mineral  kingdom. 
It  is  full  of  variety,  and  presents  a  multitude  of  objects  calculated  to  call  forth 
the  grandest  ideas,  the  most  lofty  sentiments,  and  the  most  profound  reverence 
for  the  great  Architect  who  made  and  controls  them  all.  It  is  his  duty  to  make 
himself  acquainted  with  the  great  laws  of  nature  so  far  as  his  opportunities  will 
permit,  that  he  may  apply  the  forces  which  are  placed  within  his  grasp  to  his 
own  pecuniary  benefit,  and  get  a  more  exalted  view  of  creative  power  and  wisdom, 
and  of  the  real  dignity  of  the  profession  which  he  is  pursuing. 
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It  is  proposed  to  give  in  this  article  a  summary  of  all  available  information 
relative  to  the  establishment  of  industrial  colleges  under  the  act  of  Congress 
approved  July  2, 1862.  The  subject  has  so  great  an  interest  for  farmers  through- 
out the  country,  and  is  so  intimately  connected  with  an  intelligent  development 
of  our  national  resources,  that  we  hasten  to  show  what  has  been  done  to  secure 
the  advantages  arising  from  the  munificent  grant  of  Congress.  It  will  be 
observed  that  several  of  the  States,  which  fully  appreciate  the  value  of  this  gift, 
have  not  as  yet  matured  plans  for  establishing  colleges,  while  the  southern 
States,  in  their  unsettled  condition  consequent  upon  the  rebellion,  have  not  yet 
been  able  to  signify  their  acceptance  of  the  act.  The  history  of  these  institutions 
will,  therefore,  be  continued  in  future  reports  of  this  Department. 

On  the  14th  of  December,  1857,  Hon.  Justin  S.  Morrill,  of  Vermont,  chair- 
man of  the  Committee  on  Agriculture,  introduced  in  the  House  of  Repre- 
sentatives a  bill  appropriating  to  the  several  States  a  portion  of  the  public  lands 
fox  the  purpose  of  encouraging  institutions  for  the  advancement  of  agriculture 
and  the  mechanic  arts.  Opposition  to  the  bill  manifested  itself  at  once,  and, 
instead  of  being  referred  to  the  Committee  on  Agriculture,  it  was  referred  to  the 
Committee  on  Public  Lands.  Four  months  afterward  the  chairman  of  that 
committee,  Mr.  Cobb,  of  Alabama,  reported  the  bill  adversely.  Having  been 
thus  brought  before  the  House  the  subject  was  discussed,  and  the  bill  finally 
passed  by  a  small  majority.  In  the  winter  of  1859  it  was  reached  in  the  Senate, 
and  was  strongly  advocated  by  Senators  Wade,  Harlan,  and  Stuart,  and  as 
strongly  opposed  by  Senators  Davis,  Mason,  and  Pugh.  It  subsequently  passed 
by  a  majority  of  two,  and  went  to  the  President,  but  was  soon  returned  with  a 
veto  by  Mr.  Buchanan. 

In  1862  the  same  bill  was  introduced  in  the  Senate  by  Mr.  Wade,  was 
reported  favorably  by  Mr.  Harlan,  and  passed  on  tho  10th  of  June  by  a  vote 
of  32  to  7.  The  bill  then  went  to  the  House,  and  on  the  17th  of  Juno  it  passed 
by  the  decisive  vote  of  90  to  25,  and  on  the  2d  day  of  July  became  a  law  by 
the  approval  of  President  Lincoln. 

The  purpose  of  the  donation  is  thus  stated  by  the  originator  of  the  bill : 

The  bill  proposes  to  establish  at  least  one  college  in  every  State  upon  a  sure  and  perpetual 
foundation,  acceptable  to  all,  bat  especially  to  the  sods  of  toil,  where  all  the  needful  sciences 


for  the  practical  avocations  of  lite  shall  be  taught ;  where  neither  the  higher  graces  of  classical 
studies  nor  that  military  drill  our  country  now  so  highly  appreciates  wilf  be  ignored,  and 
where  agriculture,  the  foundation  of  all  present  and  future  prosperity,  may  look  for  troops 
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of  earnest  friends,  studying1  its  familiar  and  recondite  economics,  and  at  last  elevating  it  to 
that  higher  level  where  it  may  fearlessly  invoke  comparison  with  the  most  advanced  stand- 
ards ef  the  world.  The  bill  fixes  the  leading  objects,  but,  properly  as  I  think,  leaves  to 
the  States  considerable  latitude  in  carrying  out  the  practical  details. 

The  following  analysis  of  the  act  presents  its  important  features : 

I.  Every  State  may  receive  a  quantity  of  public  land  equal  to  30,000  acres  for  each  of  its 
senators  and  representatives  in  Congress,  under  the  census  of  1860. 

II.  No  State  is  permitted  to  locate  its  sorip  within  the  limits  of  another  State,  although 
its  assignees  may  do  so :  Providcd%  That  not  more  than  1,000,000  acres  shall  be  located  by 
such  assignees  in  any  one  of  the  States. 

III.  All  expenses  of  location,  management,  taxation,  &c,  must  be  paid  from  the  State 
treasuries,  that  tho  entire  proceeds  of  the  sale  of  the  lands  may  forever  remain  undiminished. 

IV.  The  proceeds  are  to  be  invested  in  safe  stocks,  yielding  not  less  than  five  per  cent,  per 
annum,  and  tho  interest "  shall  be  invariably  appropriated  by  each  State  which  may  take  and 
claim  the  benefit  of  this  act,  to  the  endowment,  support,  and  maintenance  of  at  least  one  college 
where  the  leading  object  shall  be,  without  excluding  other  scientific  and  classical  studies,  and 
including  military  tactics,  to  teach  such  branches  of  learning  as  are  related  to  agriculture 
and  the  mechanic  arts,  in  such  manner  as  the  legislatures  of  the  States  may  respectively 
prescribe,  in  order  to  promote  the  liboral  and  practical  education  of  the  industrial  classes  in 
the  several  pursuits  and  professions  in  life. 

V.  The  grant  is  made  on  the  following  conditions :  1.  Each  State  shall  guarantee  the  entire 
capital  of  the  fund  it  receives ;  that  is,  if  any  portion  of  the  fund,  by  any  contingency,  shall 
be  lost,  it  shall  be  replaced  by  the  State  to  which  it  belongs.  One-tenth,  however,  of  the 
capital  may  be  devoted  to  the  purchase  of  lands  for  a  site  for  an  experimental  farm.  2.  No 
part  of  the  fund,  nor  the  interest  thereon,  shall  be  applied  directly  or  indirectly,  under  any 
pretence  whatever,  for  tho  purchase,  erection,  or  repairs  of  buildings.  3.  Any  State  receiv- 
ing the  grant  must  provide  an  institution  within  five  years  from  tho  date  of  filing  its  accept- 
ance of  tho  act  with  the  Commissioner  of  the  General  Land  Office.  4.  An  annual  report 
shall  be  made  and  distributed.  5.  If  lands  improved  by  railroads  are  selected,  the  number 
of  acres  will  bo  diminished.  6.  No  State,  while  in  a  condition  of  rebellion  or  insurrection 
against  the  government  of  the  United  States,  shall  be  entitled  to  the  benefit  of  this  act. 
7.  No  state  may  receive  the  grant  unless  its  legislature  formally  accepts  it  within  two  years 
of  its  approval  by  the  President. 

The  following  table  shows  the  number  of  acres  to  which  each  State  is  entitled 
[provided  Congress  removes  the  disability  ef  States  that  have  not  complied  with 
the  provisions  of  tho  bill]  under  this  act,  and  other  general  facts  relative-  to  the 
acceptance  of  the  grant  by  the  Stat©  legislatures  and  the  location  of  colleges, 
so  far  as  they  have  been  established : 


1* 

CO  PS 

I* 

Acres  in 
scrip. 

1 

Date  of  accept- 
ance. 

Date  of  estab- 
lishment. 

Designation  and  location. 

Alabama 

-  8 
5 
5 

6 

3 
3 
9 
16 

13 
8 

3 
11 

7 
7 

7 
12 

8 

240*000 
150,000 
150,000 

180,000 

9O.0C0 
90,000 
270,000 
480,000 

390,000 
240,000 

90,000 
330,000 

210,000 
210,000 

210,000 
360,000 

«4n  mn 

Arkansas 

Mar.  31, 1866 
Jane  24, 1SC3 
Feb.  17,1867 

Mar.  31,1866 
Juno  24, 1863 
Mar.  14,1867 

Agricultural,  Mining,  and  Mechanic 

Art*  College. 
Sheffield  Scientific  School  of  Tale 

College,  New  Haven. 
Delaware  State  College,  Newark. 

Connecticut 

Florida 

Georgia 

fllfxiote T 

Jan.  26, 1867 

Mar.    6, 1865 
Sept  1],  1862 

Feb.    8,1863 
Jan.   27J863 

Fob.  28,1867 

Illinois  Industrial  Univor'y,  Urbana, 
Champaign  county. 

Indiana  Agricultural  College. 

State  Agricult'l  College  and  Farm, 
AineH,  Story  county. 

Stti'o  Agricult'l  College,  Manhattan. 

Agricultural  and  Mechauical  Col 
lege,  (Kentucky  University,)  Lex- 
ington. 

Indiana 

Iowa 

Mar.  29,1866 

Feb.  16,1863 
Feb.  22.1865 

Maine 

Mar.  25, 1863 

Jan.  24,1864 
,  1863 

Feb.  25,1863 
Mar.    2,1865 

Feb.  25,1865 
,  1856 

State  College  of  Agricultural  and 

Mechanic  Arts,  Orono. 
State  Agric'l  College,  Hyattsvllle. 
Mass.  Instit'e  of  Technology,  Boston. 
Massachusetts  Agricultural  College 

Amherst. 
State  Agricultural  College,  Lansing. 
Agricultural  College  of  Minnesota, 

with  State  University,  St.  Paul. 

Maryland 

Massachusetts 

Michigan 

C  Apr.  10,1861 
{Apr.  29, 1863 

Mar.  18, 1MB 
Jan.,       1868 

Minnesota 

4          1220,000 
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Number 

of  acres  to  which  each  Stale  is  entitled,  tyc. — Continued. 

Statei. 

*  s 

? 

Acres  in 
scrip. 

Date  of  accept- 
ance. 

Dateofestab- 
lifhmcnt 

Description  and  location. 

Mississippi 

7 
11 
3 
3 
5 

7 

33 
9 

21 
3 

26 

4 

C 
10 
6 
5 

10 
5 

8 

810,000 
330,000 
90,000 
90,000 
160,000 

210,000 

990,000 
270,000 
630,000 
90,000 
780,000 

120,000 

180,000 
300,000 
180,000 
150,000 

300,000 
150,000 

240,000 

Mar.    9,1865 
July    9,1863 

Mar.  21,1863 

Hay  14,1863 

New  Hampshire .... 

New  Jersey 

Hew  York.......... 

July    9,1866 
Apr.    4,1864 
Apr.  27,1865 

N.Hampshire  College  of  Agriculture, 
(Dartmouth  College,)  Hanover. 

Rutgers'  Scientific  School  and  Rot* 
gem'  College,  New  Brunswick. 

Cornell  University,  Ithaca. 

Ohio 

Apr.  13,1865 
Oct.     9, 1862 
May    1, 1863 

Jan.  23,1863 

Oregon 

April  13,i8M" 

Pennsylvania 

Rhode  Island 

Agricultural    College   of   Pennsyl* 

vania,  Centre  county. 
Qctentifie  School  of  Brown  Univer- 

Sooth Carolina   . . . 

sity,  Providence. 

Vermont ........... 

Nor.  11,1863 

Nov.  22, 1864 

University  of  Vermont  and  State 

Agricultural  College,  Burlington. 

Wert  Virginia 

Wisconsin  ,  ....... 

Oct     3,1863 
Apr.    2,3862 

Feb.    7,1867 
Apr.  12,1866 

Agricultural  College  of  Wert  Vir- 
ginia, Morgantown. 
University  of  Wisconsin,  (College 

of  Arts;)  Madison. 

Total 
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9,510,000 

A  digest  of  all  accessible  information  relative  to  those  States  that  have  aocepted 
the  grant  is  here  presented,  as  follows : 

CALIFORNIA. 

1.  In  March,  1866,  the  legislature  passed  an  act  establishing  a  college  under 
the  nam©  and  style  of  "  The  Agricultural,  Mining,  and  Mechanical  Arts  Col- 
lege." The  design  of  the  college  is  to  give  "  thorough  instruction  in  agriculture, 
mining,  and  the  natural  sciences  connected  therewith."  To  effect  this  object 
most  completely,  "  the  institution  shall  combine  physical  with  intellectual  educa- 
tion, and  shall  be  a  high  seminary  of  learning  in  which  the  graduate  of  the  com- 
mon schools  can  commence,  pursue,  and  finish  a  course  of  study,  terminating  in 
theoretic  and  practical  instruction  in  those  sciences  which  bear  directly  upon 
agriculture,  mining,  and  the  mechanical  arts."  The  act  provides  for  the  pur- 
chase of  a  farm  of  not  u  less  than  one  hundred  and  sixty  acres"  of  land. 
'  2.  In  addition  to  the  congressional  grant,  the  legislature  gives  to  the  college 
11  all  interest  accruing  from  the  sale  of  15,000  acres  of  land,  granted  to  this  State 
by  Congress,  in  1863,  and  the  interest  that  has  accrued,  and  that  may  accrue, 
from  the  sale  of  72  sections  of  land  donated  to  tho  State  for  a  seminary  of  learn- 
ing, and  all  money  arising  from  the  sale  of  the  10  sections  granted  to  this  State 
for  the  use  of  public  buildings." 

3.  The  site  of  the  college  is  not  determined.  The  trustees  of  Oakland  Col- 
lege, across  the  bay  from  San  Francisco,  have  offered  a  site,  and  have  further 
proposed  to  surrender  their  own  charter,  and  to  merge  their  institution  in  the 
proposed  agricultural  college,  provided  that  the  State  shall  found  the  University 
of  California  there,  and  bestow  upon  it  all  tho  grants  which  have  been  made  for 
higher  education  in  California.  The  proposition  is  to  modify  the  plan  proposed 
at  first,  and  to  unite  in  one  institution  tho  classical  culture,  of  tho  college  with 
the  practical  instruction  which  relates  to  agriculture,  mining,  and  the  mechanic 
arts.  Tho  advantages  of  the  location,  arising  from  its  vicinity  to  the  most  popu- 
lous city  on  the  Pacific  coast,  from  its  central  position,  and  from  its  equable  and 
healthy  climate,  are  urged  as  reasons  for  accepting  the  proposition  of  the  trustees. 
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1.  The  proceeds  of  the  lauds,  which  were  sold  for  75  cents  per  acre,  amounting 
to  $135,000,  were  appropriated  by  the  legislature  of  .this  State  to  that  branch  of 
Yale  College  known  as  the  Sheffield  Scientific  School,  located  in  the  city  of  New 
Haven.  One-half  the  interest  of  the  fund  is  to  bo  applied  to  giving  instruction 
gratuitously  to  students  who  shall  l>e  selected  by  an  appointing  board,  prefer- 
ence being  given  to  those  who  are  made  orphans  through  the  death  of  a  parent 
in  the  military  or  naval  service  of  the  United  States ;  and,  next  to  them,  to  such 
as  are  most  in  need  of  pecuniary  aid.  The  appointments  are  to  be  distributed 
among  the  several  counties  in  proportion  to  their  population.  Provision  is  thus 
made  for  43  free  scholarships. 

2.  This  school  was  established  in  1846,  and  in  1860  was  liberally  endowed  by 
Joseph  It.  Sheffield,  of  New  Haven,  by  donations  amounting  in  all  to  $160,000. 
Adding  to  this  sum  the  congressional  grant,  the  endowment  becomes  a  generous 
one,  especially  when  we  remember  that  the  school  is  a  branch  of  a  venerable  and 
well-endowed  college,  which  offers  to  the  students  of  this  school  the  use  of  its 
libraries,  and  access  to  its  lecture-rooms.  But  the  school  has  itself  a  large  col- 
lection of  books,  mapB,  apparatus,  and  specimens  in  natural  history.  No  effort 
has  been  made  to  secure  a  farm  for  practical  instruction  in  agriculture,  and  no 
sequirement  of  manual  labor  of  the  students  is  proposed.  The  charge  for  tuition 
is  $125  per  annum.  Special  students  in  chemistry  are  charged  $75  additional,  to 
meet  the  expense  of  chemicals  and  apparatus. 

3.  The  regular  .course  of  study  occupies  three  years.  The  studies  of  the  first 
year  are  designed  to  lay  a  foundation  for  scholastic  discipline.  During  tho 
second  and  third  years  the  students  group  themselves  into  sections,  according  to 
their  tastes  and  plans  for  future  life. 

4.  A  partial  course  of  instruction  is  given  in  agriculture,  occupying  seven 
months  in  winter,  arranged  for  the  convenience  of  those  who  cannot  pursue  a 
longer  course  of  study.  Special  students,  desirous  to  become  proficient  in  some 
branch  of  ohemistry,  are  also  received  into  the  laboratory.  Students  likewise 
receive  special  instruction  in  natural  history  and  in  practical  astronomy.  In 
the  study  of  tho  latter,  the  institution  possesses  rare  instruments  and  appliances, 
and  affords  facilities  for  instruction  which  are  seldom  surpassed,  if  equalled,  in 
this  country. 

DELAWAKE. 

1.  In  March,  1867,  the  legislature  passed  an  act  for  "establishing  a  college 
for  agricultural  and  mechanic  arts."  The  act  provided  for  the  acceptance  of  a 
proposition  made  by  the  trustees  of  Delawaro  College,  located  at  Nowark,  by 
which  a  joint  interest  in  tho  grounds,  buildings,  and  other  property  of  tho  college 
shall  be  conveyed  to  the  State  for  the  purposes  speoified  in  the  act  establishing 
agricultural  colleges,  on  condition  that  tho  State  shall  vest  the  income  arising 
from  its  congressional  grant  in  a  board  of  trustees,  one-half  of  whom  shall  be  the 
representatives  of  the  State,  and  tho  remainder  tho  representatives  of  the  present 
board. 

2.  The  trustees  are  required  to  "establish  and  maintain  such  a  course  or 
courses  of  instruction  in  said  college  as  shall  carry  out  the  intent  of  Congress, 
and  shall  provide  for  the  gratuitous  instruction  of  ono  pupil  from  each  l  hundred' 
in  the  State."  . 

ILLINOIS. 

1.  This  State  claims  to  have  been  tho  first  to  make  a  combined  and  persistent 
effort  for  the  appropriation  of  national  lands  to  encourage  industrial  education.  In 
1851  a  convention  was  held  in  the  State  to  consider  such  means  as  might  bo 
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deemed  most  expediont  to  further  the  interests  of  the  agricultural  community,  and 
to  take  steps  toward  the  establishment  of  an  agricultural  college.  In  the  year 
following,  another  convention  was  held  for  the  same  purpose,  and  a  resolution 
waff  adopted  to  petition  Congress  to  appropriate  publio  lands  for  each  State  in 
the  Union,  for  the  endowment  of  colleges  for  the  education  of  the  industrial 
classes  in  their  several  pursuits.  At  a  subsequent  session,  in  1853,  the  conven- 
tion adopted  a  memorial  to  Congress,  asking  for  a  grant  of  lands,  not  less  in 
value  than  $500,000,  "  for  the  endowment  of  industrial  universities  in  each  State," 
for  the  dissemination  of  knowledge  needful  in  those  pursuits,  and  developing  to 
the  fullest  extent  the  resources  of  our  soil  .and  our  arts,  and  tho  true  glory  of  our 
country. 

2.  Strong  efforts  wore  made,  by  parties  acting  in  the  interest  of  certain  exist- 
ing institutions,  to  secure  the  appropriation  of  the  congressional  grant  to  local 
purposes;  but  the  legislature  wisely  refused  to  unite  the  proposed  college  with 
any  other.  The  citizens  of  Champaign  county  having  offered  donations  in  land, 
buildings,  and  bonds,  of  the  value  of  $400,000,  the  legislature  decided  to  estab- 
lish the  college  there  on  the  domain  thus  donated,  including  ornamental  grounds, 
experimental  and  model  farms  and  gardens,  of  more  than  1,000  acres. 

3.  The  aims  of  the  institution  are, "  to  produce  scholars  of  sound  learning,  men 
of  Christian  culture,  trained  to  affairs,  and  to  be  leaders,  if  need  be,  in  those 
mighty  industrial  interests  on  which  the  social  well-being  and  civilization  of  our 
country  depend."  The  trustees  have  established  a  literary  and  scientific  course, 
similar  to  that  pursued  in  the  older  colleges  of  the  country ;  a  department  of 
mechanical  science  and  engineering ;  one  of  analytical  and  applied  chemistry : 
one  of  natural  history  and  practical  geology ;  a  commercial  department,  "  designed 
to  fit  students  to  become  practical  accountants  and  successful  agents  of  commer- 
cial enterprises  f  and  a  department  of  agriculture.  We  copy  a  full  list  of  studies 
of  the  latter: 

FIRST  TEAR. 

The  farm. — Its  measurements  and  mapping ;  subdivisions:  meadows,  pastures,  orchards, 
wood  lands,  gardens,  &c.  Fences,  hedges,  farm  buildings.  Soils;  classification  and 
mechanical  treatment  of  soils,  ploughing,  &c.  Drainage.  Plant  culture.  —Structure  and 
physiology  of  plants ;  classes  or  the  useful  plants,  their  characteristics,  varieties,  habits,  and 
values.  Wheat  culture,  maize  culture,  grass  culture,  root  culture,  fruit  culture  begun, 
apples,  pears,  peaches,  ic 

Collateral  studies. — English  language  and  composition,  surveying,  drawing,  botany, 
French  language  and  literature. 

SECOND  YEAR. 

The  farm. — Chemical  elements  and  chemical  treatment  of  soils.  Fertilizers:  their  com- 
position, manufacture,  preservation,  and  application.  Climate:  influence  of  light,  heat,  and 
electricity  on  soils  and  vegetable  growth.  Farm  implements :  principles  of  structure  and 
use.     Road  making. 

Fruit  culture. — Modes  of  propagation,  production  of  new  varieties,  diseases  of  fruit  trees. 
Insects  injurious  to  vegetation. 

Animal  husbandry.— Breeds  and  varieties  of  neat  cattle,  horses,  sheep,  and  swine.  Prin- 
ciples of  breeding,  rearing,  training,  fattening,  <fec.  Chemical  composition  of  food,  and  pre- 
paration of  the  several  varieties.    Sheep  husbandry ;  poultry ;  bees. 

Collateral  studies. — Mechanics,  chemistry,  zoology,  entomology,  mineralogy,  German 
language  and  literature. 

1       THIRD  YEAR. 

Agricultural  economy. — Relation  of  agriculture  to  the  other  industries  and  to  commerce. 
The  several  branches  of  agriculture.  Agricultural  bookkeeping,  the  farm  book,  herd  book, 
&c.  Rural  law :  of  tenures  and  conveyances^  land,  of  highways,  of  cattle,  of  fences,  of 
noxious  weeds,  &c.  Veterinary  surgery  and  medicine.  Landscape  gardening,  and  laying 
out  of  large  farming  estates.  Rural  architecture  and  engineering,  foreign  agriculture,  his- 
tory and  literature  of  agriculture. 

Collateral  studies. — Geology,  meteorology,  physical  geography,  inductive  logic,  political 
economy,  history  and  civil  polity,  English  literature. 
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4.  All  students,  unless  excused  on  account  of  physical  inability,  will  be  required 
to  labor  on  the  farm  or  garden,  from  two  to  three  hoars  daily,  for  which  compen- 
sation will  be  made. 

5.  The  trustees  have  already  issued  a  circular  to  correspondents,  asking  for 
information  relative  to  the  industrial  resources  of  each  portion  of  the  State,  the 
extent  to  which  they  are  developed,  and  the  methods  and  processes  of  labor  and 
machinery  most  approved.  These  inquiries  relate  to  the  mineral  productions, 
such  as  ores,  stone,  coal,  potter's  day,  sand  for  the  manufacture  of  glass,  the  pro 
duction  of  salt,  &c. ;  to  vegetable  productions,  other  than  from  agriculture,  such 
as  lumber  and  its  manufacture;  to  mineral  inamtfactures,  such  as  working  in 
metals,  stone,  clay,  sands,  &c. ;  to  the  working  in  grains ;  manufacture  of  sugar, 
flax,  paper ;  to  the  packing  of  pork ;  in  short,  to  the  various  forms  of  industry 
in  which  the  citizens  of  the  State  are  employed.  Five  thousand  copies  of  the 
report  of  the  trustees,  embodying  these  facts,  are  to  be  printed,  and  distributed 
in  the  State. 

Indiana. 

This  State  accepted  the  congressional  grant  on  the  6th  of  March,  1865,  but 
the  act  of  the  legislature  foreshadows  no  plan  for  establishing  the  college,  nor 
has  any  information  been  received  in  relation  to  it. 

IOWA. 

1.  As  early  as  1858  the  legislature  of  this  State  appropriated  $10,060  for  the 
purchase  of  land  for  a  model  farm  and  an  Agricultural  College.  The  county  of 
Story  also  gave  $10,000,  and  individuals  $7,000,  for  the  same  purpose.  The 
legislature  afterward  made  an  additional  grant  of  five  sections  of  land,  originally 
given  by  Congress  for  the  erection  of  a  capitol,  from  which  the  college  has  real- 
ized $14,000.  The  lands  allotted  to  this  State  by  the  congressional  grant 
have  been  located  within  the  State,  and  are  valued  at  $480,000.  They  were 
carefully  and  judiciously  located  by  a  gentleman  appointed  for  that  purpose,  who 
made  the  selection  after  a  personal  examination.  These  lands  are  now  leased 
for  10  years  to  settlers,  who  pay  annually  in  advance  8  per  cent,  interest  on  their 
estimated  value,  with  the  privilege  of  purchasing  the  same  on  the  expiration  of 
the  lease.  Under  this  excellent  arrangement  the  college  already  realizes  an 
annual  income  of  $30,000. 

An  earnest  effort  was  made  to  divert  these  lands  from  the  Agricultural  College, 
and  to  use  them  to  increase  the  endowment  of  the  State  University,  upon  tne 
condition  that  a  department  of  agriculture  should  be  established,  an  experimental 
farm  be  purchased,  and  an  agricultural  course  in  the  university  be  provided  for 
such  as  wished  to  pursue  it.  It  was  urged,  as  it  has  been  elsewhere,  that  by 
adopting  this  course  there  would  be  a  large  saving  in  the  expense  of  buildings, 
professors;  cabinets,  librarians,  &c,  and  that  in  no  other  way  could  desirable  and 
necessary  funds  for  the  university  be  so  easily  procured.  The  friends  of  the 
Agricultural  College  resisted  this  attempt  to  divert  the  grant  from  its  original 
purpose,  contending  that  it  belonged  to  it  from  the  terms  of  the  act  of  Congress; 
that  the  industrial  classes  comprised  the  majority  of  the  people  and  tax-payers 
of  the  State,  and  they  desired  to  build  up  an  institution  that  should  be  devoted  to 
their  interests.  After  an  able  and  earnest  discussion  of  the  subject  the  entire  grant 
was  given  forover  to  the  Agricultural  College.  From  the  judicious  location  of 
the  lands  they  constitute  a  fine  additional  endowment  of  an  institution  in  which 
the  people  of  the  State  have  a  great  interest. 

2.  The  college  is  located  in  Story  county  on  a  farm  of  640  acres,  for  whioh 
the  legislative  appropriation  of  $10,000  was  paid.  Appropriations  were  made 
in  1864  and  I860  to  the  amount  of  $11 1,000  for  the  erection  of  buildings  designed 
to  accommodate  300  students  with  board,  lodging,  lecture  rooms  and  class  rooms. 
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3.  Tuition  in  the  college  will  be  forever  free  to  pupils  from  this  State.  The 
course  of  study  is  not  yet  determined,  but  is  designed  to  embrace  the  natural  sci- 
ences, and  such  mechanical  arts  as  are  directly  connected  with  agriculture.  It 
is  intended  to  combine  labor  with  study,  and  to  show  the  practical  application  in 
the  field  and  in  tbfe  laboratory  of  the  principles  taught  in  the  class  room.  The 
hours  for  labor  are  to  be  two  daily  in  winter,  and  three  in  summer,  for  which 
compensation  will  be  made  to  the  students. 

KANSAS. 

1.  This  State  early  accepted  the  national  grant,  and  established  a  State  Agri- 
cultural College  in  February,  1863.  The  lauds  which  fell  to  its  share  amounted 
to  90,000  acres,  and  were  judiciously  located  within  the  boundaries  of  the  State 
by  a  commission  who  personally  visited  and  inspected  each  quarter  section.  They 
are  held  at  prices  ranging  from  $3  to  $8  per  acre,  and  it  is  expected  that  $500,000 
will  be  realized  from  the  sale.  In  the  mean  time,  without  waiting  till  the  fund 
shall  be  raised,  the  legislature  advances  the  sum  necessary  to  defray  the  current 
expenses  of  the  college. 

2.  The  college  is  located  near  Manhattan,  about  115  miles  west  of  Leaven- 
worth. It  is  easy  of  access  by  railroad,  and  the  d6pot  of  the  Union  Pacific  rail- 
road is  within  two  miles  of  the  institution.  The  Kansas  valley,  in  which  Man- 
hattan is  situated,  is  one  of  great  beauty  and  fertility. 

3.  There  are  two  courses  of  study  in  the  college.  The  academic,  or  classical, 
is  modelled  after  that  of  the  most  approved  colleges  in  the  older  States.  The 
agricultural  and  scientific  course  is  intended  for  &  three  years'  course,  and  seems 
well  adapted  to  the  education  of  the  class  of  pupils  for  whom  it  is  intended.  It 
embraces  a  thorough  study  of  soils,  drainage  tillage,  and  fertilizers;  the  study 
of  botany,  structure  of  buildings,  breeds  of  domestic  animals,  culture  of  fruit  and 
forest  trees,  horticulture,  and  the  culture  of  grapes ;  insects  injurious  to  vegeta- 
tion, economical  conditions  of  farming  arising  from  the  adaptation  of  soil  and 
climate,  together  with  surveying  and  engineering,  and  field  instruction  in  botany 
and  geology. 

4.  The  institution  is  designed  to  promote  a  more  thorough  preparation  of  teach- 
ers for  the  work  in  which  they  engage.  Already  60  teachers  have  gone  out  from 
it  to  influence  hundreds,  perhaps  thousands,  and  to  impart  to  them,  indirectly, 
the  benefits  which  will  surely  flow  from  the  munificent  grant  of  Congress. 

KENTUCKY. 

1.  The  legislature  of  this  State  accepted  the  grant  on  the  27  th  of  January, 
1863.  The  portion  of  land  allotted  to  her  amounted  to  330,000  acres,  and  it 
was  at  first  expected  that  it  could  be  sold  at  $1  per  acre.  The  continuance  of 
the  war,  however,  and  the  unsettled  condition  of  this  portion  of  the  country, 
prevented  its  sale,  and  ultimately  not  quite  half  that  sum  was  realized.  The 
scrip  sold  for  $164,960,  and  is  invested  in  Kentucky  State  bonds,  bearing  inter- 
est at  six  per  cent,  per  annum. 

2.  For  two  years  after  the  acceptance  of  the  grant,  nothing  was  done  toward 
establishing  the  college.  There  was  no.  lack  of  interest  in  it  on  the  part  of  the 
legislature  or  the  people,  but  the  State  was  to  some  extent  the  theatre  of  war, 
and  the  people  were  struggling  under  the  burdens  of  taxation.  At  length  a 
proposition  was  made  to  Mr.  John  B.  Bowman  to  establish  the  college  as  a  part 
of  the  Kentucky  University.  This  gentleman,  while  pursuing  the  occupation 
of  a  farmer,  moved  by  a  desire  to  diffuse  the  blessings  of  a  thorough  education 
among  the  industrial  classes,  conceived  the  plan  of  founding  for  the  people  of 
his  native  State  "  a  modern  American  University,"  especially  accessible  to  poor 
young  men.     By  his  efforts  a  fund  of  $200,000  was  raised,  a  large  portion  of 
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which  sum  was  contributed  by  farmers  of  central  Kentucky.  In  February, 
1868,  a  charter  was  procured,  and  in  the  following  year  the  college  was  opened 
at  Harrod8burg.  In  1865  overtures  were  made  to  transfer  to  his  institution  the 
property  of  Transylvania  University,  and  to  unite  with  these  two  foundations  a 
third,  derived  from  the  congressional  grant.  A  bill  authorizing  this  disposal  of 
the  grant  passed  the  legislature  by  a  large  majority.  Mr.  Bowman  immediately 
proceeded  to  raise  a  fund  of  $100,000  for  the  purchase  of  a  farm  and  for  the 
erection  of  buildings ;  and  in  three  months  he  secured  the  sum,  65  of  the  citi- 
zens of  Lexington  having  given  $1,000  each,  and  it  was  afterward  increased  to 
$100,000.  Mr.  Bowman  soon  after  purchased,  for  the  permanent  site  of  the 
united  institutions,  Ashland,  the  homestead  of  Henry  Clay,  and  Woodland,  an 
adjoining  estate,  which  lies  within  the  limits  of  the  city.  The  entire  tract  con- 
tains 433  acres  of  land  of  much  beauty  and  fertility.  The  successful  accom- 
plishment of  this  enterprise  is  in  the  highest  degree  creditable  to  Mr.  Bowman 
and  to  his  enlightened  fellow-citizens  who  oo-opcratcd  with  him. 

About  one-third  of  the  estate  purchased  is  a  beautiful  blue-grass  woodland, 
with  a  heavy  growth  of  trees  upon  it  of  every  variety  indigenous  to  central  Ken- 
tucky. The  remaining  portion  is  divided  into  fields,*gardens,  orchards,  nurseries, 
and  ornamental  grounds,  handsomely  laid  out — the  work  of  more  than  50  years 

Sursued  by  the  illustrious  statesman  whoso  home  it  was.  It  is  the  intention  of 
[r.  Bowman,  the  pegent  of  the  university,  to  improve  still  further  the  grounds, 
and,  with  gardens  and  greenhouses  and  highly  cultivated  fields,  to  make  the 
estate  a  model  for  the  practical  instruction  of  the  pupils  of  the  college.  Labor 
and  study  are  combined.  The  entire  labor  on  the  estate  is  performed  by  the 
students,  under  the  direction  of  a  skilful  farmer,  a  horticulturist,  and  a  mechanic. 
There  are  on  the  estate  tho  present  season  90  acres  of  wheat,  50  acres  of  oats, 
50  acres  of  com,  15  acres  of  hemp,  and  a  herd  of  75  fine  Durham  cattle  are 
fattening  on  its  rich  pastures. 

3.  The  legislature  has  clearly  defined  tho  character  of  the  Agricultural  Col- 
lege, which  now  forms  a  part  of  the  university.  It  enacted  that  there  should 
be  established  "  a  competent  number  of  professorships  for  teaching  the  sciences 
related  to  agriculture  and  tho  mechanical  arts,  including  military  tactics;  and, 
as  a  part  of  said  college,  there  shall  be  conducted  an  experimental  or  model 
farm,  where  agriculture  may  be  practically  learned,  and  the  student,  if  he 
chooses,  may  earn  his  support  while  being  educated,  in  whole  or  in  part,  by  his 
labor  and  industry."  It  is  not  to  be  in  antagonism  to  other  portions  of  the  uni- 
versity, nor  is  it  intended  to  undervalue  a  regular  course  of  classical  study,  but 
is  designed  to  meet  the  wants  of  tho  masses,  who  have  neither  the  time  nor  the 
means  to  give  to  a  classical  course.  It  proposes  to  dignify  labor,  and  to  give  to 
young  men  practical  views  of  life,  as  well  as  an  experimental  knowledge  of  the 
useful  and  honorable  pursuit  of  agriculture. 

4.  The  course  of  study  embraces  a  wide  range  of  instruction  in  the  English 
language  and  literature,  mathematics,  history,  natural  science,  philosophy,  civil 
engineering  and  mining,  and  modern  languages.  The  students  also  have  access 
to  the  libraries  of  the  university,  which  contain  15,000  volumes,  and  to  the  lec- 
tures in  various  departments  of  science,  which  are  illustrated  by  ample  appara- 
tus j  also  to  any  course  of  instruction  in  any  department  of  the  institution. 

5.  Three  hundred  State  students  may  bo  received  without  charge  for  tuition ; 
all  others  pay  $30  annually. 

6.  It  is  creditable  to  Kentucky  that  within  the  last  twelve  years,  and  for  the 
most  part  in  the  very  midst  of  the  convulsions  of  the  war,  the  sum  of  $700,000 
has  been  secured  as  its  endowment ;  four  of  its  colleges  have  been  organized, 
with  a  corps  of  30  professors ;  and  650  students,  from  25  States,  are  receiving 
instruction.     This  number  includes  the  members  of  the  Agricultural  College. 
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MAINS. 

This  Stat©  received  210,000  acres  in  scrip,  the  greater  part  of  which  was 
sold  for  a  little  more  than  53  cents  per  acre,  17,300  acres  remaining  unsold. 
The  legislature,  on  the  25th  of  February,  1865,  established  the  "  State  College 
of  Agriculture  and  the  Mechanic  Arts,"  and  elected  a  board  of  trustees,  leaving 
to  them  the  location  of  the  proposed  institution.  In  January,  1866,  the  board 
fixed  the  location  in  the  town  of  Orono,  soven  miles  north  of  Bangor,  easy  of 
access  and  centrally  located,  on  a  farm  containing  375  acres  of  land,  given  by 
the  town  for  this  purpose.  Further  donations  have  been  made  by  the  State  of 
$30,000,  and  individuals  in  the  city  of  Bangor  have  given  815,000.  The  loca- 
tion is  one  of  great  natural  beauty,  the  soil  of  an  excellent  quality,  with  a 
diversity  sufficient  for  the  various  purposes  of  an  agricultural  school.  A  house 
has  been  erected  for  the  superintendent  of  the  farm,  and  a  building  for  a  dormi- 
tory for  the  use  of  students.  Preparation  has  also  been  made  for  the  erection  of 
other  buildings,  and  plans  for  organizing  the  college  are  in  progress. 

MARYLAND. 

1.  The  subject  of  establishing  an  Agricultural  College  in  this  State  engaged 
the  attention  of  its  leading  citizens  many  years  before  the  congressional  bill 
became  a  law.  At  first  it  was  proposed  to  establish  courses  of  agricultural  edu- 
cation in  the  public  academies  and  schools.  Various  propositions  were,  from 
time  to  time,  urged  upon  the  attention  of  the  public,  all  tending  to  develop  a 
sentiment  in  favor  of  a  professional  education  for  the  "  future  farmers  of  the 
State.77  In  1856  a  charter  was  procured  for  a  •college,  and  subscriptions  were 
made  by  which  a  farm,  now  consisting  of  283  acres,  was  purchased,  and  a  col- 
lege building  erected,  with  a  total  investment,  for  land  and  buildings,  of  $100,000. 

The  college  was  opened  for  students  in  1859,  and  05  students  resorted  to  it 
for  instruction.'  At  the  commencement  of  the  war  in  1861  the  number  was 
reduced  to  17,  and  great  embarrassment  in  the  financial  condition  of  the  college 
was  felt.  Nor  were  these  difficulties  removed  by  the  reopening  of  the  college 
when  the  war  ended.  The  legislature  now  came  to  its  aid,  and  paid  off  all  its 
indebtedness,  amounting  to  $45,000,  and  assigned  to  its  use  the  congressional 
grant.  Ten  per  cent,  of  the  proceeds  of  the  sale  of  the  lands  was  reserved  by  the 
State,  to  be  paid  into  its  treasury  to  reimburse  the  State  in  part  for  the  advances 
made  to  the  college.  The  remainder,  amounting  to  $101,253,  was  invested  in 
State  stocks  paying  six  per  cent,  interest,  and  yields  $6,075,  payable  semi- 
annually. 

2.  Tne  farm  and  buildings  are  located  at  Hyattsvillc,  nine  miles  from  Wash- 
ington, on  the  Baltimore  and  Washington  railroad.  The  building  is  not  com- 
pleted, but  the  present  structure  contains  six  spacious  lecture  rooms,  51  cham- 
bers, a  chapel,  a  laboratory,  and  large  accommodations  for  domestic  uses.  There 
is  also  a  residence  for  a  professor,  with  27  rooms  for  students. 

3.  The  scientific  course  of  instruction  is  adapted  more  particularly  to  agri- 
culture than  to  the  mechanic  arts.  Among  the  studies  pursued  are  chemistry, 
natural  philosophy,  mineralogy  and  geology,  botany,  including  vegetable  physi- 
ology, entomology,  and  the  analysis  of  soils  and  manures.  Manual  labor  has 
been  a  feature  in  the  college  discipline  from  the  first,  and  it  is  claimed  that  it 
has  worked  well.     In  connection  with  it,  daily  lesions  of  instruction  are  given 

'  in  the  field.  Most  of  the  professors  eat  at  the  same  table  and  lodge  in  the  same 
house  with  the  students.  They  are  thus  brought  into  close  and  friendly  contact 
with  them,  and  exercise  a  wholesome  influence  upon  their  moral  and  intellectual 
growth. 

4.  Provision  is  made  by  the  State  for  60  free  scholarships,  open  only  to  citi- 
zens of  Maryland.  The  charge  to  all  others  is  $75  per  annum  for  tuition,  and 
the  cost  of  board  is  $22  50  per  month. 
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MASSACHUSETTS. 

1.  Tho  portion  of  lands  allotted  to  this  State  was  360,000  acres.  The  legis- 
lature accepted  the  grant  at  an  early  period,  and  Governor  Andrew  strongly 
'urged,  in  his  message  in  January,  1863,  the  propriety  of  bestowing  the  grant 
upon  Harvard  University,  or,  rather,  upon  those  noble  institutions  of  science 
which  are  connected  with  the  university.  His  argument  was,  that  by  combin- 
ing and  concentrating '  endowments,  a  waste  of  means  and  a  weakening  of 
resources  are  prevented.  At  Cambridge  and  Boston,  there  are  already  profes- 
sors in  the  various  departments  of  science  of  the  highest  celebrity,  and  ample 
means  of  instruction  and  illustration  in  large  libraries  and  costly  apparatus. 
After  much  discussion  in  the  legislature,  this  plan  was  rejected,  but  one-third  of 
the  avails  of  the  sale  of  the  lands,  after  deducting  one-tenth  set  apart  for  the 
purchase  of  a  farm,  was  given  to  the  Institute  of  Technology,  in  Boston,  and 
two-thirds  to  an  Agricultural  College,  tho  location  of  which  was  to  be  determined 
by  the  trustees.  A  proviso  in  the  act  required  that  a  further  sum  of  $75,000 
should  be  raised  by  voluntary  subscription  for  the  erection  of  buildings. 

2.  The  Institute  of  Technology  is  a  purely  scientific  school.  It  has  an  ample 
endowment,  one  of  the  most  spacious  and  elegant  buildings  in  Boston,  able 
instructors,  and  numbers  170  pupils.  Its  object  is  to  provide  a  full  course  of 
scientific  studies  for  students  who  seek  to  qualify  themselves  for  the  professions 
of  the  mechanical  and  civil  engineer,  practical  chemist,  engineer  of  mines,  and  . 
builder  and  architect,  while  at  the  same  time  a  general  education  is  furnished, 
founded  on  tho  mathematical,  physical  and  natural  sciences,  English  and  other 
modern  languages,  and  mental  and  political  science.  * 

3.  The  town  of  Amherst  having  pledged  the  sum  of  $75,000  for  such  build- 
ings as  were  necessary  to  put  the  college  in  operation,  and  an  eligible  site  and 
a  farm  of  383  acres  having  been  secured  in  that  town,  at  a  cost  of  $41,000,  the 
Agricultural  College  of  the  State  was  located  there,  and  tho  buildings  were  so 
for  completed  that  it  was  opened  for  students  in  the  fall  of  1867.  A  building 
50  by  100  feet,  and  four  stories  high,  has  been  erected,  containing  rooms  for  46 
students,  two  recitation  rooms,  a  library,  and  two  large  rooms  containing  the 
State  cabinet  of  specimens,  illustrating  the  natural  history  and  geology  of  Massa- 
chusetts. In  addition  to  this  a  boarding  house  has  been  built  for  the  use  of  the 
students ;  a  chemical  library,  containing  rooms  for  lectures,  practical  chemistry, 
and  apparatus ;  a  botanic  museum,  containing  a  lecture  room ;  and,  on  the  upper 
floor,  cases  for  the  exhibition  of  fruit  models,  specimens  of  seeds,  woods,  and  other 
vegetable  products.  An  elegant  group  of  glass  buildings,  with  curvilinear 
roof,  has  also  been  erected  by  the  liberality  of  Dr.  Durfee,  of  Fall  River.  These 
buildingB  cover  5,000  square  feet  of  surface,  and  are  heated  by  hot  water.  Its 
value  for  experiments  in  hybridizing,  propagating,  and  cultivating  useful  and  orna-. 
mental  plants,  as  well  as  in  teaching  horticulture  and  botany,  can  hardly  be 
overestimated. 

4.  The  regular  course  of  study  extends  through  four  years.  In  addition  to 
mathematics  under  Professor  Snell,  it  embraces  botany  and  horticulture  under 
President  Clark,  rhetoric,  history,  moral  philosophy,  and  astronomy.  Lectures 
are  given  on  comparative  anatomy,  organic  chemistry,  mineralogy,  cultivation 
of  the  vine  and  of  fruit  and  forest  trees,  architecture,  and  English  literature. 

An  intelligent  and  skilful  superintendent  of  the  farm  gives  daily  instruction 
In  regard  to  the  best  methods  of  agriculture.  The  students  are  required  to  labor 
two  hours  on  alternate  days,  without  pay,  and  for  additional  work  they  are  paid 
at  the  rate  of  12£  cents  per  hour.  All  the  students,  during  the  term  of  which 
we  have  a  report,  willingly  consented  to  this  arrangement.  More  than  one-half 
the  class  voluntarily  worked  for  wages,  and  the  best  scholar  in  the  class  earned 
the  most  money.     The  last  report  of  the  trustees  of  the  college  says : 

A  young  man  of  good  talents,  who  is  healthy  and  willing  to  work,  can  here  procure  * 
superior  education  for  $100  per  annum,  in  addition  to  what  ho  can  earn  on  the  Djromkes. 
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MICHIGAN. 


1.  As  early  as  tbe  year  1855  the  legislature,  in  pursuance  ef  a  requirement  of 
the  constitution  of  1850,  passed  an  act  for  the  purchase  of  a  farm,  and  the  endow- 
ment of  an  agricultural  school.  A  tract  of  land  was  procured,  situated  four  miles 
east  of  Lansing,  the  capital  of  the  State,  consisting  of  676  acres  of  heavily  tim- 
bered land.  The  institution  was  in  a  prosperous  condition  at  the  time  when  the 
national  grant  was  made.  A  college  building,  50  by  100  feet,  three  stories  high, 
four  brick  dwellings  for  professors,  and  a  boarding  hall  43  by  82  feet,  and  three 
stories  high,  had  been  erected.  About  300  acres  of  the  km  had  been  cleared 
and  brought  under  cultivation. 

2.  The  national  grant  of  240,000  acres  was  given  to  this  institution,  and  the 
name  "Agricultural  College  *  was  bestowed  upon  it.  The  lands  are  all  located 
within  the  State,  and  the  minimum  price  established  by  law  is  $2  50  per  acre. 
In  addition  to  this,  the  legislature  has  vested  in  the  college  about  6,000  acres 
of  swamp  land,  situated  in  the  vicinity  of  the  farm.  These  lands  are  thought  to 
be  worth  at  least  $30,000,  and  their  value  will  increase. 

3.  This  college  proposes,  1st.  To  impart  a  knowledge  of  science,  and  its  appli- 
cation to  the  arts  of  life.  The  instruction  given  in  the  class  room  will  be  illus- 
trated by  experiments  in  tbe  garden  and  on  the  farm.  2d.  To  afford  the 
students  the  privilege  of  daily  manual  labor,  not  merely  because  it  is  remunera- 

'  tive,  but  because  it  is  educational,  being  planned  for  the  illustration  of  the 
principles  of  science,  and  because  a  taste  for  the  pursuits  of  agriculture  can  be 
fostered  in  no  other  way.  Students  who  pursue  a  college  course  without  labor 
rarely  engage  in  industrial  pursuits.  They  are  wholly  removed  from  sympathy 
with  farmers,  at  a  period  of  life  when  tastes  and  habits  are  rapidly  formed.  The 
trustees  of  this  college  act  on  the  principle  that,  if  a  fanner  is  to  be  educated  for 
the  life  and  pursuit  of  a  farmer,  it  must  be  on  the  farm  itself.  Three  houra'  work 
daily  on  the  farm  or  in  the  garden  are  required  of  each  student ;  and  while 
health  is  preserved  by  manual  labor,  he  becomes  interested  in  every  department 
of  farm  and  horticultural  work.  3d.  The  college  prosecutes  an  extended  course 
of  experiments  for  the  promotion  of  agriculture,  and  these  are  pursued  continu- 
ously from  year  to  year.  4th.  The  practical  applications  of  science  are  pursued 
in  directions  desirable  for  the  fanner,  as  surveying,  levelling,  laying  out  grounds, 
&c.  5th.  The  college  has  in  view,  during  all  this  time,  the  necessity  of  general 
education  and  mental  culture  to  the  farmer.  Mathematics,  chemistry,  botany, 
rhetoric,  mental  and  moral  philosophy,  together  with  the  correct  use  of  the 
English  language,  occupy  the  attention  of  the  students  during  the  collegiate 
oouTbe. 

4.  Tuition  is  free  to  all  students  from  the  State.  All  others  are  charged  820 
a  year.  Board  is  furnished,  exclusive  of  room  and  washing,  at  $2  60  a  week. 
The  present  number  of  pupils  is  108. 

MINNESOTA. 

The  general  statutes,  revised  in  1866,  established  an  agricultural  college  on 
a  tract  of  land  of  not  less  than  480  acres.  "  Graduates,  of  both  sexes,  of  the 
common  schools  may  then  commence,  pursue  and  finish  a  course  of  study  in  those 
sciences  and  arts  which  bear  directly  upon  agriculture  and  kindred  industrial 
pursuit*." 

A  full  course  of  study  shall  extend  through  four  years,  and  embraces  "  the 
English  language  and  literaturef  animal  and  vegetable  anatomy,  physiology, 
the  veterinary  art,  entomology,  geology,  political,  rural,  and  household  economy, 
horticulture,  moral  philosoph v,  history,  book-keeping,  and  especially  the  appli- 
cation of  science  and  the  mechanic  arts  to  agriculture." 

No  information  has  been  received  relative  to  the  sale  of  the  lands  or  to  the 
organization  of  the  college. 
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NEW  HAMPSHIRE.  * 

1.  The  sbare  allotted  to  this  State  was  150,000  acres,  and  was  sold  for  $80,000, 
and  invested  in  boncjs  of  the  State  of  Now  Hampshire.  The  proceeds  were 
appropriated  to  Dartmouth  College,  at  Hanover,  on  condition  that  the  college 
furnish  the  use  of  an  experimental  farm,  the  requisite  buildings,  libraries,  and 
apparatus.  Five  trustees  of  the  Agricultural  College  thus  established  are 
appointed  by  the  governor  and  council,  and  four  by  Dartmouth  College.  Twelve 
students,  one  from  each  senatorial  district,  will  receive  gratuitous  instruction. 

2.  Dartmouth  was  able  to  offer,  as  the  basis  of  the  national  school  of  science, 
the  advantages  of  two  endowments,  one  by  the  late  Abiel  Chandler  of  $50,000, 
and  the  other  by  General  Sylvanus  Thayer  of  $40,000  ;  the  first  for  the  support 
of  a  permanent  school  of  instruction  in  tj^e  college,  in  "  the  practical  and  useful 
arts  in  life,  comprised  chiefly  in  the  branches  of  mechanics  and  civil  engineering, 
the  invention  and  manufacture  of  machinery,  carpentry,  architecture  and  draw- 
ing, modern  languages  and  English  literature,  and  such  branches  of  knowledge 
as  may  best  qualify  young  persons  for  the  duties  and  employments  of  active 
life."  The  last  provides  for  a  course  of  study  of  the  highest  order  in  architecture 
and  civil  engineering,  having  reference  to  the  large  demand  for  high  attainments 
in  these  studies,  which  the  unfolding  resources  of  our  country  are  sure  to  make. 

The  trustees  have  announced  that  the  course  will  comprehend  the  various 
branches  of  applied  science,  and  will  extend  through  a  term  of  four  years. 

NEW  JERSEY. 

1.  The  proceeds  of  the  sale  of  the  scrip  for  public  lands  were  given  to  Rutgers 
College,  at  New  Brunswick,  the  "  interest  to  be  devoted  wholly  and  exclusively 
to  the  maintenance,  in  that  department  of  Rutgers'  College  known  as  Rutgers* 
Scientific  School,  of  such  courses  of  instruction  as  shall  carry  out  the  intent  of 
the  act  of  Congress  making  the  grant."  This  school  was  opened  in  September, 
1866. 

2.  The  studies  include  civil  engineering  and  mechanics,  chemistry,  agriculture, 
botany,  geology,  architecture,  rhetoric,  mental  philosophy,  and  history.  During 
the  three  years' course,  mathematics  is  extensively  studied.  In  practical  agri- 
culture, special  attention  is  given  to  tillage,  farm  implements  and  machinery, 
drainage  and  irrigation,  manures,  farm  buildings,  cereals  and  root  crops,  grasses, 
the  orcuard  and  the  vineyard,  and  to  ornamental  trees  and  landscape  gardening. 

3.  A  farm  for  experimental  purposes  has  been  purchased  in  the  vicinity  of  the 
college.  The  charge  for  tuition  in  the  college  is  $75  a  year.  A  certain  num- 
ber of  pupils,  however,  from  the  State  of  New  Jersey,  sufficient  to  absorb  one- 
half  the  income  of  the  land-grant,  at  the  rates  usually  charged  for  tuition,  are 
to  be  received  and  instructed  without  charge. 

Forty-three  students  were  in  attendance  during  the  last  year. 

NEW   YORK. 

1.  To  the  enlightened  and  intelligent  friends  of  agriculture  in  this  State  is  doe 
the  honor  of  making  the  earliest  efforts  to  establish  a  school  of  agriculture.  As 
early  as  1837  Judge  Buel,  editor  of  the  Cultivator,  seconded  by  Dr.  Beekman 
and  others,  urged  the  importance  of  such  a  school,  and  funds  were  procured,  and 
a  site  selected  near  Albany,  and  a  plan  formed  for  a  course  of  agricultural  edu- 
cation. The  project  failed,  but  was  again  renewed  by  Dr.  Beekman  in  1844, 
and  failed  of  success  only  tlirough  the  death  of  a  liberal  friend  of  the  enterprise. 
In  1856  the  members  of  the  State  Agricultural  Society  revived  the  undertaking, 
and  by  their  efforts  $40,000  were  appropriated  by  the  legislature  towards  a  col- 
lege of  agriculture  on  condition  that  a  like  sum  should  be  raised  by  private  sub- 
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dbription.  This  sura  was  raised,  and  a  farm  of  400  acres  was  purchased  in  Ovid, 
near  Seneca  lake,  and  a  building  erected  for  the  use  of  the  institution.  The 
funds  were  now  all  exhausted,  and  the  school  was  begun  with  a  single  instructor, 
who,  in  1861,  entered  one  of  the  first  regiments  which  New  York  sent  to  the 
national  army,  and  the  school  was  suspended. 

2.  Another  institution  for  the  industrial  classes  had  in  the  mean  time  been 
started  at  Havana,  under  the  title  of  the  People's  College.  It  awakened  a  very 
general  interest  among  the  people,  and,  with  the  assurances  of  large  endowments 
from  a  single  individual,  of  lands,  workshops,  machinery  and  apparatus  suitable 
for  a  great  industrial  university,  the  legislature,  in  1863,  appropriated  the  national 
land  scrip  assigned  to  the  State  to  this  projected  college. 

3.  The  conditions  upon  which  the  grant  was  bestowed  npt  having  been  com- 
plied with,  the  legislature  was  led  to  give  the  land  scrip  to  Cornell  University, 
an  institution  founded  at  Ithaca  by  Mr.  Ezra  Cornell.  This  gentleman  had 
given  $500,000  to  establish  this  institution,  and  now  made  the  additional  gift  of 
200  acres  of  excellent  land  with  buildings  as  a  farm  for  the  use  of  the  agricul- 
tural department  of  the  university.  He  also  gave  the  Jewett  collection  in  geol- 
ogy and  palaeontology,  which  had  cost  him  $10,000,  and  added  other  gifts  to  the 
amount  of  $25,000. 

The  share  allotted  to  New  York  was  990,000  acres.  Under  the  judicious 
management  of  Mr.  Cornell  in  employing  an  agent  to  visit  each  quarter-section 
before  locating  the  scrip,  it  is  expected  that  $1,000,000  will  be  realized  from  the 


4.  The  Agricultural  College  will  be  opened  for  students  in  the  autumn  of  1868. 
One  hundred  and  twenty-eight  pupils,  or  one  from  each  assembly  district  of  the 
State,  will  receive  free  tuition.  The  dburse  of  study  will  l>e  adapted  to  the  needs 
of  pupils  who  are  to  follow  industrial  pursuits,  and  compensated  labor  on  the  farm 
or  in  the  workshop  will  form  a  part  of  the  plans  of  the  institution.  The  names  of 
the  faculty  and  the  contemplated  course  of  study  are  not  yet  made  public.  It  is 
said,  however,  that  the  university,  of  which  this  college  forms  a  part,  will  begin 
its  instructions  with  an  able  faculty)  who  are  to  be  paid  $40,000  per  annum,  with 
suitable  accommodations.  It  has  resources  which  will  yield  from  the  beginning 
a  yearly  income  of  $50,000. 

OHIO. 

The  allotment  to  this  Stato  was  630,000  acres.  On  the  13th  of  April,  1865,  the 
legislature  accepted  the  grant  and  made  provisions  for  the  sale  of  the  scrip.  Five 
commissioners  were  appointed  to  examine  and  report  to  the  governor  as  to  the 
location  of  the  college,  and  also  a  plan  for  its  organization,  with  authority  to 
receive  proposals  for  the  donation  of  lands,  buildings,  or  money,  for  the  use  of 
the  institution. 

No  report  of  the  trustees,  nor  of  proceedings  subsequent  to  their  appointment, 
has  yet  been  received. 

PENNSYLVANIA. 

1.  The  congressional  grant  was  appropriated  by  the  legislature  to  the  "Agri- 
cultural College  of  Pennsylvania,"  in  Centre  county.  It  amounted  to  720,000 
acres,  and  was  sold  at  prices  varying  from  55  to  58  cents  per  acre.  The  college 
was  an  existing  school,  established  at  the  earnest  solicitation  of  the  State  Agri 
cultural  Society,  in  1854.  The  executive  committee  of  the  society  appropriated 
$10,000  for  its*  support,  and  in  1857  the  legislature  donated  $50,000  for  the  same 
purpose,  on  condition  that  a  like  amount  should  be  raised  by  subscription.  The 
friends  of  the  institution  were,  however,  disappointed  in  their  expectations  of 
receiving  the  amount  of  money  required  to  complete  the  necessary  buildings,  and 
to  provide  an  adequate  corps  of  teachers. 
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2..  In  December,  1859,  Evan  Pugh  was  appointed  president,  and  discharge!! 
the  duties  of  professor  of  chemistry  and  scientific  and  practical  agriculture.  He 
was  a  man  of  great  energy  of  character,  and,  having  studied  in  the  agricultural 
and  raining  schools  of  Germany,  drew  around  him  a  large  number  of  pupils. 
His  death,  in  1864,  together  with  the  disturbed  condition  of  the  country,  dimin- 
ished the  number  of  students.  In  1867  the  plan  was  so  far  changed  as  to  include, 
with  a  scientific  course  on  agriculture,  mechanical  and  civil  engineering,  metal- 
lurgy, mineralogy,  and  mining. 

3.  The  institution  has  an  experimental  farm  of  400  acres,  on  which  experiments 
will  be  instituted  with  a  view  of  ascertaining  the  best  system  of  rotation  of  crops, 
the  most  suitable  manures,  and  the  best  method  of  applying  them,  together  with 
the  best  methods  of  plant  culture  as  applied  to  the  productions  of  the  garden,  the 
field,  and  the  pleasure  ground.  All  the  students  in  this  department  are  required 
to  assist  in  the  work,  and  to  record  the  experiments  in  a  memorandum  book. 
They  will,  in  connection  with  this,  pursue  the  study  of  botany,  physiology, 
mathematics,  drawing,  veterinary  surgery  and  medicine,  and  the  English  lan- 
guage. Other  classes  will  attend  to  mechanical  and  civil  engineering,  embracing 
surveying  and  levelling,  road-making  and  topographical  surveying,  together  with 
B,  full  course  on  chemistry,  metallurgy,  and  mining. 

The  expenses  are  $130  per  annum,  which  will  be  diminished  by  the  system  of 
compensated  labor  that  has  been  established. 

RHODE  ISLAND. 

One  hundred  and  twenty  thousand  acres  were  allotted  to  this  State,  and  the 
scrip  was  sold  for  $50,000,  or  41$  cents  p*er  acre.  It  was  given  by  the  legisla- 
ture to  Brown  University,  for  the  establishment  of  a  scientific  department,  in 
order  to  promote  the  liberal  and  practical  education  of  the  industrial  classes.  As 
the  scrip  was  sold  on  time,  payable  in  five  instalments,  the  last  of  which  is  due 
in  August,  1870,  the  university  has  not  yet  received  from  it  a  sufficient  income 
to  enable  it  to  open  a  scientific  department. 

VERMONT. 

Vermont  received  150,000  acres  in  scrip.  The  legislature,  in  accepting  this  gift, 
established  an  Agricultural  College,  and  subsequently  incorporated  this  new 
institution  with  the  University  of  Vermont,  at  Burlington.  Instruction  will  be 
provided  in  the  scientific  department  of  the  college  for  students  who  wish  to  pur- 
sue a  course  of  three  years  in  analytical  and  agricultural  chemistry,  or  in  civil 
engineering,  or  in  mining  and  metallurgy,  and  also  for  young  men  who  desire  to 
obtain  such  instruction  as  can  be  furnished  them  by  a  course  of  lectures  specially 
adapted  to  the  wants  of  agriculturists,  to  be  given  in  February  and  March 
Students  of  the  three  years'  course  will  study  the  French  language,  the  various 
branches  of  mathematics  which  relate  to  the  practical  uses  of  life,  botany,  includ- 
ing forestry,  field  engineering,  drawing,  and  the  English  language. 

The  charge  for  tuition  is  $15  per  term.  Students  in  the  laboratory  courses 
incur  an  additional  charge  of  $40  per  annum. 

WEST   VIRGINIA. 

The  scrip  allotted  to  this  State,  amounting  to  150,000  acres,  was  sold  for 
$90,000,  and  appropriated  by  the  legislature  to  the  endowment  of  an  Agricultu- 
ral College  at  Morgantown.  An  academy  and  female  seminary  had  previously 
been  founded  at  this  place,  both  of  which,  together  with  the  funds  belonging  to 
them,  were  tendered  by  the  trustees  to  the  State  as  a  partial  foundation  for  the 
new  institution.     These  funds,  including  buildings  and  grounds,  were  estimated 
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at  nearly  $50,000.  The  avails  of  the  scrip  are  invested  in  bonds  of  the  State, 
bearing  six  per  cent,  interest.  With  this  moderate  endowment  the  trustees  pro- 
pose to  maintain  a  preparatory  department,  a  oollege  proper,  a  scientific  and  an 
agricultural  department.  The  college  opened  in  September,  1867,  with  a  presi- 
dent and  six  professors,  and  138  students  in  the  different  departments. 

WISCONSIN. 

1.  The  national  land  grant  allotted  to  Wisconsin  amounted  to  240,000  acres. 
It  was  located  within  the  State,  and  is  valued  at  $300,000.  It  was  given  to 
the  State  University,  established  at  Madison,  on  the  basis  of  a  grant  of  lands  by 
Congress  for  this  purpose  of  46,000  acres,  from  which  a  "  University  Fund  n  of 
$300,000  had  been  realized.  The  present  available  income  of  ihe  united  insti- 
tutions is  about  $13,000. 

2.  It  was  made  the  duty  of  the  board  of  trustees  to  purchase  an  experimental 
farm  of  not  less  than  200  acres,  in  the  immediate  vicinity  of  (he  University, 
and  to  make  such  improvements  as  will  render  it  available  for  the  purpose  of 
experiment  and  instruction  in  connexion  with  an  agricultural  course.  They  were 
able  to  make  such  a  purchase,  on  favorable  terms,  of  lands  contiguous  to  those 
already  owned  by  the  University,  and  the  two  now  form  one.  tract  of  23/5  acres. 
The  farm  was  purchased  by  Dane  county,  for  the  Agricultural  College,  at  a  cost 
of  $40,000.  It  has  a  diversified  soil,  and  is  well  adapted  to  the  purposes  ef  the 
institution.  The  students  of  the  oollege  perform  much  of  the  work  upon  the 
farm,  and  are  paid  for  their  labor.  Five  acres  of  this  farm  have  been  granted 
to  the  Wisconsin  State  Horticultural  Society,  which  is  now  planting  it  with  vines, 
trees  and  shrubs. 

3.  The  course  of  study  in  agriculture  is  so  arranged  that  one  can  devote  his 
whole  time  to  this  subject  for  three  years,  if  he  elects  to  do  so  j  or  he  may  con- 
nect himself  with  the  College  of  Letters  or  Arts,  and  devote  as  much  time  as 
he  pleases  to  the  agricultural  studies.  An  able  and  earnest  corps  of  instruc- 
tors give  promise  of  success  to  the  institution. 

The  following  course  of  study  has  been  adopted : 

First  year. 

Botany, — Including  microscopic  examination  of  tissues ;  the  germination  and  growth  of 
plants ;  the  general  principles  of  classification  in  the  different  departments  of  natural  history; 
the  limitation  of  species  and  the  origin  of  varieties. 

Practical  agriculture. — Location  of  farm  and  division  into  fields  ;  arrangement  and  plan- 
ning of  farm  buildings;  farm  implements  and  general  principles  of  tillage;  princij.es  of 
drainage ;  and  harvesting  of  crops. 

Physical  geography  ana  climatology. — Dews,  frost,  fogs,  clouds,  rain,- hail,  snow  and  winds : 
local  causes  affecting  climate,  such  as  proximity  to  mountains,  to  forests,  or  to  bodies  of 
water ;  effect  produced  by  removing  forests,  or  by  planting  screens  of  timber ;  meteorological 
instruments,  their  methods  of  use  and  advantage  to  the  agriculturist. 

Horticulture. — Hotbeds,  their  construction  and  management;  methods  of  propagating 
plants  by  layers,  budding,  grafting,  &c.  -,  varieties  of  small  fruits,  and  best  method  of  cul- 
tivating them ;  general  management  of  nurseries ;  landscape  gardening. 

Second  year. 

Chemistry. — The  laws  of  chemical  affinity  and  combination  :  its  application  to  arts  and 
manufactures :  chemistry  of  germination  and  nutrition,  of  vegetable  growth  and  of  fermen- 
tation ;  analysis  of  minerals  and  soils ;  of  manures  and  ashes  of  plants. 

Zoology. — Principles  of  classification  and  natural  history  of  domestic  animals ;  comparative 
anatomy  and  embryology;  entomology,  including  classification  of  insects,  habits  of  noxious 
species,  and  best  means  of  checking  their  ravages,  and  habits  of  useful  species. 

Practical  agriculture. — General  principles  of  farm  economy  ;  animal,  vegetable,  and  mineral 
manures,  their  mode  of  application ;  preparation  of  the  soil  for  particular  crops ;  manage- 
ment of  grass  lands ;  improvement  of  soils  by  drainage,  sub -soiling,  &c. ;  industrial  statistics. 
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Third  year. 

Forestry.—  Planting  and  management  of  forest  trees;  soils  adapted  to  their  growth;  rela- 
tive value  of  different  kinds  of  trees  for  fuel,  building,  and  other  purposes. 

Agricultural  chemistry. —Composition  of  soils ;  the  relation  of  air  and  moisture  to  vegetable 
growth ;  chemistry  of  the  various  processes  of  the  farm,  as  ploughing,  fallowing,  draining, 
&c. ;  preservation  and  composting  of  manures  ?  chemical  composition  of  various  crops,  and 
of  the  dairy. 

Animal  husbandry, — Breeds  of  domestic  animals,  their  characteristics  and  Adaptation  to 
particular  purposes ;  principles  of  stock-breeding ;  veteriuary  surgery  and  medicines. 

In  closing  this  brief  review  of  what  has  been  done  in  establishing  industrial 
colleges,  it  is  proper  to  congratulate  the  farmers  of  the  country  on  the  advantages 
which  must  flow  from  this  princely  donation  of  nearly  10,000,000  acres  of,  the 
public  lands.  It  has  not  only  turned  public  attention  to  the  desirableness  of  a 
higher  education  of  the  industrial  classes,  but  it  has  also  supplied,  in  a  great  part, 
the  means  for  procuring  it.  Something  will  be  gained  in  all  the  States  by  the 
use  of  this  fund.  It  may  be,  in  some  cases,  injudiciously  appropriated ;  the 
instruction  may  be  superficial,  or  have  little  practical  utility ;  but  it  is  an  import- 
ant step  in  advance.  In  all  cases  we  may  hope  that  something  will  be  learned 
from  sister  institutions;  that  experience  will  correct  mistakes;  and,  as  the  publio 
mind  more  carefully  considers  the  subject,  additional  facilities  for  giving  instruct 
tion  and  for  elevating  the  character  of  the  colleges  will  be  afforded,  either  by 
private  benefaction  or  by  the  liberality  of  the  State.  It  will  l>e  seen  that  some 
of  the  States  have  so  wisely  managed  the  funds  set  apart  for  this  purpose,  and 
have  laid  so  broad  and  deep  the  foundations  of  the  new  institutions,  that  they 
will  prove  to  be  of  inestimable  value  in  the  long  future  of  the  country.  It  might 
seem  invidious  to  particularize  them,  and  it  is  not  necessary  to  do  so.  Each  of 
our  readers  will  form  his  own  conclusions.  It  is  a  source  of  gratification  that  so 
many  give  prominence  to  practical  instruction  in  agriculture.  The  grant  was 
intended  for  the  benefit  of  farmers ;  for  those  whose  leisure  or  whose  means  do 
not  allow  them  to  pursue  an  extended  course  of  study  in  existing  schools,  and 
who  design  to  follow  the  business  of  farming.  It  does,  indeed,  provide  the  means 
for  becoming  skilful  in  the  mechanic  arts,  but  the  masses  in  our  country  are 
farmers,  and  farming  is  the  foundation  on  which  our  national  prosperity  rests. 
It  was  intended  to  give  dignity  to  labor ;  to  elevate  it  above  mere  drudgery  and 
routine,  and  to  render  it  intelligent.  It  wisely  provided  for  the  purchase  of  a 
farm  as  an  appendage  of  the  college,  for  the  theories  of  the  schools  can  never 
alone  make  practical  men.  It  is  only  as  these  theories  are  tested  by  practice  that 
they  have  value.  Besides  this,  if  young  men  are  to  be  farmers,  they  should  not 
for  years  be  withdrawn  from  labor.  They  must  not  lose  their  habits  of  industry, 
nor  their  taste  for  rural  life.  They  must  not  acquire  the  pernicious  notion  that 
labor  is  degrading,  and  that  "  gentlemen "  cannot  engage  in  it.  Instead  of 
regretting,  with  a  writer  in  the  North  American  Review,  that  the  term  "  agri- 
cultural colleges"  has  been  popularly  used,  it  may  be  deemed  an  appropriate 
designation  for  institutions  of  learning,  formed  for  the  express  purpose  of  educa- 
ting the  young  for  the  noblest  pursuit  in  which  man  is  ever  engaged.  It  is  the 
term  used  in  the  reports  on  the  bill,  and  in  all  the  discussions  on  its  passage, 
both  in  1858  and  1862.  If  it  is  a  reminder  of  labor  and  of  tilling  the  soil,  so 
much  the  better  and  more  properly  is  it  used. 

It  was,  doubtless,  intended  by  the  framer  of  the  bill,  and  expected  by  its 
advocates,  that  a  farm  for  experimental  purposes  would  be  attached  to  the  col- 
lege, and  that  manual  labor,  to  some  extent,  would  be  required  of  the  students. 
The  language  used  by  the  advocates  of  the  bill,  and  especially  by  its  framer, 
leads  to  this  construction  of  the  intent  of  Congress.  When  the  bill  came  before 
the  House  in  1858,  on  the  report  of  the  Committee  on  Public  Lands,  Mr.  Mor- 
rill said: 

We  need  to  test  the  natural  capability  of  soils,  and  the  power  of  different  fertilisers ;  the 
relative  value  of  diffexent  grasses  for  flesh,  fat,  and  milk-giving  purposes  ;  the  comparative 
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vain©  of  grain,  roots,  and  bay  for  wintering  stock ;  deep  ploughing  as  well  as  drainage ;  the 
vitality  as  well  as  the  deterioration  of  seeds,  breeds  of  animals,  and  remedies  for  the  potato 
disease,  and  for  all  insects  destructive  to  cotton,  wheat,  and  fruit  crops. 

And  again,  speaking  of  tho  different  governments  of  Europe,  he  said : 

They  have  established  ministers  of  instruction,  model  farms,  experimental  farms,  botanical 
gardens,  colleges,  and  a  large  number  of  secondary  schools  for  no  other  purpose,  and  they 
need  no  higher  or  nobler,  than  the  improvement  of  the  industrial  resources,  the  farms  and 
farmers  of  the  respective  countries. 

In  his  speech  in  1862,  on  the  passage  of  the  bill,  he  used  this  language : 

The  opportunity  of  obtaining  a  sound  education,  adapted  to  the  wants  of  the  individual, 
will  bcr  offered  at  reduced  rates ;  a  love  of  useful  labor  will  be  promoted,  and  thus  health  and 
usefulness  must  be  advanced. 

After  speaking  of  our  colleges  and  classical  schools,  and  saying  that  they  are 
chiefly  occupied  in  supplying  the  learned  professions,  he  continued : 

Other  institutions  are  wanted  where  the  idea  of  labor  shall  be  uppermost,  and  where  the 
esprit  du  corps  of  those  instructed  will  seek  highest  honor  in  no  other  direction. 

These  extracts  show  conclusively  what  was  the  "intent"  of  the  framer  of  the 
bill,  and  of  Congress  in  regard  to  a  farm,  and  to  manual  labor  to  be  performed 
on  it  by  the  students.  And  we  appeal  to  all  practical  men,  to  all  intelligent 
farmers,  whether  agriculture  as  a  science  and  an  art  can  be  successfully  taught 
in  any  other  way  than  by  reducing  theories  to  practice,  and  testing,  by  experi- 
ment, the  teachings  of  the  lecture-room.  If  young  men  are  to  be  educated  for 
professional  or  mercantile  pursuits  let  their  training  be  adapted  to  the  ends  they 
have  in  view ;  but  if  for  a  farmer's  life,  the  most  healthful,  most  independent, 
and  noblest  mode  of  life,  they  must  not  be  withdrawn  from  labor  at  a  period 
when  tastes  and  habits  are  forming,  nor  from  the  occupations  which  demand  for 
success  an  ever  increasing  interest  in  them.  We  rejoice  in  witnessing  the  highest 
possible  mental  culture,  in  whatever  direction  it  is  found.  Our  old  colleges  are 
noble  institutions  which  deserve  well  of  every  lover  of  liis  country.  There  is  to 
be  no  rivalry  between  them  and  those  under  consideration,  unless  it  be  in  striving 
which  shall  do  most  to  elevate  the  character  of  our  citizens,  and  to  promote  the 
enduring  prosperity  of  our  common  country. 


THE  STATE  REPORTS  OF  AGRICULTURE. 


A  concise  digest  of  the  salient  points  and  more  important  and  practical  features 
of  the  latest  issues  of  the  several  State  reports,  published  by  State  boards  of 
agriculture,  or  agricultural  societies,  is  deemed  a  desideratum  in  the  national 
report  of  agriculture,  both  for  the  intrinsio  value  of  the  matter  collated,  and  for  the 
purpose  of  showing  the  progressive  agriculturists  of  the  whole  country  what  the 
several  States  are  doing  for  the  common  cause.  Such  publication  will  also  prove  a 
stimulus  to  tho  many  States  which  either  possess  no  active  boards  or  societies, 
or  fail  to  compile  and  publish  their  transactions.  It  is  the  aim  of  this  depart- 
ment of  the  government  in  -every  practical  way  to  co-operate  with  town,  county, 
and  State  organizations  in  aid  of  agriculture ;  and  this  plan,  of  uniting  by  a  chain 
of  mutual  interest  and  profit  the  State  with  the  national  reports,  is  believed  to 
be  eminently  useful  and  entirely  feasible.  Want  of  space  prevents  the  presen- 
tation of  valuable  matter  in  detail ;  it  can  only  be  expected  that  important  facts 
or  statements  shall  bo  hinted  at  or  given  in  epitome,  that  readers  of  this  volume 
may  be  incited  to  examine  the  several  documents  mentioned,  and  thus  a  wider 
appreciation  of  valuable  local  matter  may  be  secured. 
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Although  it  may  bo  said  that  but  little  has  been  found  in  these  reports  (those 
for  1866)  which  was  not  known  before,  yet  the  verification  of  much  that  was 
known,  or  but  partiafiy  established,  has  been  in  many  instances  of  sufficient 
importance  to  demand  a  record  in  this  review.  *It  is  possible,  also,  that  subjects 
meriting  attention  have  been  overlooked,  though  the  design  has  been  to  notice 
everything  of  value.  Many  of  the  discussions  of  topics  presented  by  members 
of  the  State  boards  and  societies  are  instructive,  and  will  be  found  suggestive 
and  valuable,  and  it  is  regretted  that  so  little  room  can  be  given  them,  notwith- 
standing the  fact  that  comparatively  few  resulted  in  the  establishment  of  prin- 
ciples. The  latter,  it  is  true,  is  difficult  where  circumstances  attending  the 
experiments  are  diverse,  and  when  possible,  and  the  matter  is  of  sufficient 
importance,  to  establish  uniform  practice  in  any  branch  of  agriculture,  means 
should  be  taken  by  the  State  boards  to  secure  such  result.  From  reading  the 
discussions,  we  are  more  than  ever  satisfied  that  these  influences  are  so  diver- 
sified that  they  cannot  always  be  applied  with  safety  even  to  a  neighboring 
farm ;  that  what  would  be  good  and  safe  practice  on  one  farm,  or  in  one  neigh- 
borhood, or  one  section  of  country,  would  not  be  good  practice  on  another,  even 
in  the  same  State.  It  is,  therefore,  very  important  to  have  the  successful  practice 
on  one  farm  compared  with  the  best  practice  on  others  in  the  same  neighborhood, 
and  not  only  results  but  the  causes  in  detail  given,  which  can  be  best  effected 
through  focal  societies  or  farmers'  clubs.  These  results*  should  be  reported  to 
the  county  societies,  which,  when  compared  and  well  digested,  should  in  their 
turn  be  sent  to  the  State  Agricultural  Society,  to  be  prepared  for  publication 
in  the  annual  volume.  We  have  much  to  learn  before  it  is  fully  established  that 
we  know  where  and  how  to  put  the  right  crops  in  the  right  places. 

It  ib  to  be  regretted  that  out  of  20  State  Agricultural  Societies  in  correspond- 
ence with  this  Department  but  10  have  issued  reports  of  their  transactions  for 
1866.  Of  the  10  not  issuing  reports,  the  secretary  of  the  Delaware  State  Society 
writes: 

No  other  report*  than  those  found  in  newspapers  of  the  locality  after  exhibitions  b&va 
been  published. 
The  secretary  of  the  Kentucky  State  Agricultural  Society  writes : 

Our  Stat©  has  made  no  appropriation  for  the  society  since  1861 ;  hence  we  have  not  had 
the  means  to  publish  a  report.  We  have  just  been  able  to  hold  a  fair  yearly,  offering  only 
small  premiums,  just  keeping  the  organization  alive,  hoping  our  legislature  would  be  more 
liberal.    So  far  we  have  been  disappointed. 

The  secretary  of  the  Maryland  State  Agricultural  Society  writes : 

Our  society  has  not  as  yet  made  any  publication  of  reports.  We  have  but  recently  organ- 
ised, the  old  association  having  ceased  to  exist  at  the  beginning  of  the  war.  'The  State  has 
appropriated  $25,000,  and  the  city  of  Baltimore  a  like  amount,  for  the  purchase  of  a  suitable 
show  ground ;  and  it  is  the  intention  of  the  officers  to  prepare  at  once  for  an  exhibition  this 
fall. 

The  secretary  of  the  State  Agricultural  Society  of  New  Jersey  writes : 

In  reply  to  your  favor  requesting  a  copy  of  the  publications  of  this  society  since  I860, 1 
have  the  honor  to  say  that  I  take  no  very  great  pride  in  saying  there  are  none  such.  During 
the  war  our  society  was  quiescent,  holding  no  tairs.  In  I860  the  society  was  formed  into  a 
joint  stock  association,  and  purchased  grounds  in  the  vicinity  of  Newark  for  a  permanent 
establishment.  » 

The  secretary  of  the  State  Agricultural  Society  of  Pennsylvania  writes : 

I  regret  to  inform  you  that  we  have  published  no  volume'  since  1863.  Our  transactions 
are  published  by  order  of  the  legislature ;  the  appropriation  has  failed  since  1863.  We  have 
sufficient  matter  to  make  two  volumes. 

The  secretary  of  the  State  Agricultural  Society  of  Wisconsin  writes : 

When  the  war  broke  out  the  legislature,  with  our  concurrence,  stopped  publishing ;  hap- 
pily, however,  the  last  legislature  passed  a  law  providing  not  only  for  filling  the  gap  to  the 
present,  but  for  the  future,  regular,  annual  publications  of  the  society's  reports.  I  am  now 
preparing  the  material  for  a  volume,  embracing  the  official  transactions  of  the  society  for  the 
years  Ml-'&Z-'G3-i6±-'65-'6&-'67. 
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MAINE. 

The  eleventh  annual  report  of  the  secretary  of  the  Maine  Board  of  Agricul- 
ture for  1866  occupies  the  first  half  of  a  volume  of  207  pages.  At  the  meeting 
of  the  board  in  January,  1866,  several  reports  were  made  by  committees  on 
subjects  submitted  to  thera,  the  more  important  of  which  may  be  summarized  as 
follows : 

Farm  management — "  Can  farming  in  Maine  be  conducted  with  success,  as 
compared  with  other  branches  of  husbandry  V9  This  was  answered  by  the  com- 
mittee emphatically  in  the  affirmative.  The  report  states  that  the  sum  of 
$97,424,385  is  invested  in  farming  in  the  State,  and  that  it  pays  a  dividend  of 
14  per  cent.,  the  orchard  products  alone  footing  up  $501,769. 

The  question,  "  On  which  can,  a  farmer  live  the  easier,  a  farm  of  200  acres 
or  more,  or  one  of  40  or  50  f"  was  answered  in  favor  of  tne  larger  farm,  which 
realizes  the  greater  profit  if  the  occupant  has  sufficient  labor  to  cultivate  it. 

u  What  products  can  be  sold  off  the  farm  with  the  least  detriment  to  its  fer- 
tility, and  at  the  same  time  be  profitable  to  the  producer  f  In  answer  to  this 
question  it  is  argued  that  fertilizers  are  absolutely  necessary  to  keep  up  the  pro- 
ductiveness of  the  land,  and  that  the  manure,  made  upon  the  farm  is  the  only 
fertilizer  that  can  be  relied  upon,  to  make  which  animals  must  be  fed  upon  the 
farm  ;  hence,  the  hay,  corn,  and  grain  should  not  be  sold  in  any  other  way  than 
in  the  shape  of  animals  and  animal  products.  The  increased  growing  of  fruits 
and  wool  and  the  manufacture  of  butter  and  cheese  are  recommended  as  pro- 
ductions not  only  profitable,  but  which  can  be  sold  off  the  farm  without  detri- 
ment to  it.  • 

"Are  oats  an  unduly-exhausting  crop  to  seed  down  withf  "Such  is  the 
opinion  of  many  of  our  best  farmers,"  says  the  committee,  "  which  opinion  has 
been  borne  out  by  practical  experiments."  The  committee  give  reasons  why 
the  crop  is  no  more  injurious  than  buckwheat  and  some  other  crops,  but  come 
to  no  satisfactory  conclusion  in  accounting  for  what  they  deem  an  error ;  they 
admit,  however,  that  oats  are  a  very  exhausting  crop. 

u  Can  effective  measures  be  adopted  to  increase  our  crops  of  hay  without  the 
use  of  barn  manures  or  concentrated  fertilizers  V  The  following  treatments  of' 
the  soil  are  given  as  substitutes :  Ploughing  and  seeding  in  clover,  turning  the 
latter  in  when  ripe  enough  for  the  seed  to  grow;  plough  in  June  and  sow 
buckwheat,  Indian  corn  and  other  grain,  turning  them  under  in  August,  and  then 
seed  with  timothy  and  clover  for  a  crop  of  hay  the  next  season ;  summer  fal- 
lowing; the  harrow  can  be  used  in  August  on  non-producing  meadow  land 
with  good  results ;  cutting  clover  and  timothy  below  the  lower  joint  destroys  the 
plant ;  feeding  on  meadow  lands  after  the  crop  is  taken  off  is  injurious ;  chang- 
ing from  meadow  to  pasture  and  the  reverse  is  beneficial  f  drainage  where 
required  is  also  effectual  in  producing  increased  crops. 

"  Ought  the  more  extended  culturo  of  peas  and  beans  to  be  recommended  V 
As  concentrated  food,  always  ready  for  use  on  the  farm,  is  very  important,  a 
liberal  cultivation  of  the  pea  and  bean  is  recommended.  * 

"  Should  the  use  of  horses  be  encouraged  to  the  exclusion  of  oxen  for  farm 
labor  f '  The  conclusion  reached  was,  that  the  farmer  who  keeps  oxen  is  more 
successful  than  he  who  keeps  horses  to  the  exclusion  of  the  former. 

''  Is  the  ox-yoke,  as  used  with  us,  a  natural  or  an  absurd  implement  of 
draught  f  The  fact  is  stated  that  the  old  mode  of  lashing  the  yoke  to  the  heads 
of  oxen  for  the  purpose  of  draught  has  experienced  no  change  for  300  years 
among  the  Spaniards,  and  it  is  a  matter  not  satisfactorily  settled  by  experience 
whether  it  is  not  more  humane  and  quite  as  effective  as  the  present  cumbersome 
yoke.  The  assertion  is  made  that  lashing  the  yoke  to  the  heads  is  an  "  ill- 
founded  notion  of  the  ability  of  the  ox  to  force  a  load  back  by  the  horns."  The 
committee  recommend  thorough  experiments  by  farmers  of  Maine,  to  ascertain 
the  best  plan  for  yoking  oxen  for  draught. 
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The  "  winter  care  of  farm  stock  "  the  committee  deemed  a  subject  demanding 
attention  from  the  farmers  of  Maine,  as  there  is  very  general  neglect  in  shelter- 
ing stock  from  the  severe  weather  of  that  inclement  season.  Feed  the  best 
on  the  farm  as  long  as  it  lasts,  for  if  the  stock  falls  off  towards  spring  they 
can  be  more  easily  restored  to  proper  condition. 

"What  lessons  in  agriculture  are  taught  by  the  peculiar  circumstances  of  the 
past  few  years  V  The  committee  report,  first,  the  cultivation  of  vegetables  and 
small  fruits  more  extensively ;  and  second,  the  adoption  of  more  modes  of  cul- 
ture by  the  aid  of  improved  implements.  There  are  also  some  excellent  recom- 
mendations by  the  committee  on  "  the  cultivation  of  rural  taste,  architecture,"  &c- 

Onfarm  crops. — In  the  discussions  of  the  board  the  statement  was  made  that 
apple  trees  can  be  grown  successfully  in  the  hilly  parts  of  Maine.  A  return  of 
net  income  from  four  acres  devoted  to  apples  gives  a  yield  of  $750.  The  Bald- 
win is  declared  to  succeed  well  on  high  lands,  and  to  be  an  excellent  apple  for 
transportation.  The  next  apple  for  profit  is  the  Rhode  Island  Greening.  The 
soil  along  the  seaboard  is  not  favorable  for  apple  trees.  The  hop  is  recom- 
mended as  a  profitable  crop  for  Maine,  and  a  detailed  report  on  its  culture  is 
given. 

An  article  on  "  Ploughing  and  Manuring  in  Autumn"  contains  much  good, 
practical  matter  to  prove  the  great  advantage  there  is  in  both  ploughing  and 
manuring  for  all  crops  which  require  the  soil  to  be  prepared  by  the  plough, 
especially  in  climates  where  the  period  of  non-growth  is  longer  than  the  plants 
growing  season.  It  prepares  the  soil  to  commence  the  growth  of  plants  in  the 
mil,  and  thus  lengthens  the  season  for  growing. 

The  Jerusalem  artichoke  (Helianthus  tuberosusj  is  highly  recommended  in  an 
article  of  some  length  as  a  valuable  food  for  domestic  animals,  claiming  that  it 
compares  favorably  with  the  vegetable  roots  in  common  use,  that  it  produces 
fair  crops  without  manure  and  with  little  cultivation,  and  that  it  has  other  advan- 
tages to  recommend  its  general  recognition. 

u  The  Value  of  Night  Soil"  on  land  is  presented,  and  a  mode  of  saving  it  sug- 

fested,  by  dropping  peat  or  loam  daily  on  the  deposits  in  the  vault.  The  writer 
as  tried  it  and  thus  made  a  very  valuable  compost. 
"  The  Horse ;  his  Nature  and  Treatment,"  by  M.  A.  Cumming,  V.  S.,  of 
New  Brunswick,  is  a  valuable  article,  containing  a  great  amount  of  practical 
information  in  regard  to  the  treatment  of  this  animal,  the  abuse  of  which  the 
writer  thinks  arises  princii>ally  from  ignorance.  Proper  ventilation  and  a  con- 
stant supply  of  pure,  fresh  air  are  requisite ;  and,  in  supplying  them,  draughts 
should  be  admitted  above  the  horse's  head  instead  of  below  his  heels.  When 
fed  on  hay  and  grain  he  must  have  a  portion  daily  of  root  feed,  the  carrot  and 
the  Swedish  turnip  being  preferred.  To  supply  muscular  wastes  those  sub- 
stances should  be  fed  which  contain  the  largest  amount  of  glutinous  or  albuminous 
matter,  such  as  peas  and  beans  j  and,  to  keep  up  animal  heat,  sugary,  starchy, 
and  oily  food,  as  barley,  linseed,  and  corn.  Oats  have  an  intermediate  place. 
The  proper  shoeing  of  the  horse  is  much  neglected  by  having  the  toes  too  long, 
&c,  and  the  line  of  draught  in  harnessing  is  not  properly  observed,  which  should 
be  at  right  angles  with  the  shoulder  blade.  The  cultivation  of  distinct  breeds 
is  recommended  for  the  different  purposes  for  which  the  horse  is  to  bo  used. 

Industrial  Colleges. — The  subject  of  u  Colleges  for  the  Industrial  Classes," 
contemplated  by  the  act  of  Congress  of  1862,  is  treated  at  considerable  length 
in  several  papers  under  the  headings,  *' Agricultural  Schools,"  "Scientific 
Schools,"  and  "  Industrial  Colleges,"  in  which  the  whole  range  of  agricultural 
education  is  embraced.  The  practical  exemplification  of  the  instructions  given 
in  the  school-room  is  recommended  to  be  observed  by  the  student  in  and  on  the 
soil,  whatever  pursuit  may  be  determined  upon  for  the  future.  The  health 
imparted  to  the  student  by  manual  labor,  especially  upon  the  soil,  is  deemed 
essential.  The  location  of  the  State  Agricultural  College  has  been  made  at 
Orono.  Penobscot  countv. 
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Forty  pages  of  the  report  are  occupied  by  two  excellent  articles  on  cross- 
breeding of  animals,  especially  of  the  horse  and  sheep ;  two  on  the  cattle  plague 
in  Europe ;  one  on  tho  structure,  functions,  and  diseases  of  the  udder  of  the. 
cow ;  one  recommending  the  adoption  of  the  decimal  system  of  weights  and 
measures ;  and  one  urging  the  appointment  of  a  State  entomologist,  wnich  the 
board  recommended  unanimously. 

County  agricultural  societies. — An  abstract  of  the  operations  of  tho  county 
agricultural  societies,  as  reported  to  the  secretary,  occupies  46  pages.  The 
reports  exhibit,  says  the  secretary,  more  of  energy  and  activity  than  has  been 
manifested  for  some  years  past.  Sheep  husbandry  has  increased  considerably 
and  the  breeds  have  been  greatly  improved.  Of  24  county  societies  reporting, 
the  total  amount  paid  for  premiums  for  tho  year  1866  was  87,660,  being  an 
average  of  8319"  for  each.  There  is  but  one  report  on  the  cost  of  raising  a 
bushel  of  corn,  which  states  it  at  nearly  26  cents,  while  the  cost  of  producing  a 
bushel  of  wheat  was  nearly  73  cents.  Tho  corn  sold  for  about  SI  50  and  the 
wheat  for  $3  per  bushel. 

Solected  papers  occupy  161  pages  of  tho  report,  as  follows : 

"  Poivcr,  force,  and  matter — Their  diversity,  unity,  simplicity,  and  harmony  the 
basis  of  all  science  and  all  knowledgo  f  by  Professor  J.  B.  Turner.  Taken 
from  the  transactions  of  tho  Illinois  State  Agricultural  Society. 

"  The  cultivation  of  field  crops  and  preparation  of  soils;'7  by  Professor  J.  B. 
Turner,  taken  from  the  same  volume.  The  author  argues  that  deep  ploughing 
is  required  to  securo  tho  influence  of  heat,  light,  air,  and  water,  which  contribute 
nine-tenths  of  tho  productive  elements  of  tho  plant ;  that  no  soil  can  bo  crushed 
too  fine  for  any  crop,  while  it  is  usually  left  far  too  coarse  for  all  crops. 

il  History  and  etiaracteristics  of  Galloway  cattle;"  by  Sanford  Howard,  from 
the  report  of  the  Secretary  of  the  Michigan  Board  of  Agriculture.  Tho  article 
is  interesting  and  profitable  to  breeders  of  cattle,  as  tho  Galloway  is  said  to  be 
a  race  adapted  to  tho  northern  States  generally.  Their  hardy  naturo,  aptness  to 
fatton,  and  tho  superiority  of  their  beef,  would  seem  to  commend  them.  They 
have  been  but  recently  introduced  into  tho  United  States,  and  are  highly 
approved  by  those  who  uso  them. 

"  Management  of  pastures  ;"  by  Sanford  Howard,  also  from  the  Michigan  report. 
The  writer  states  that  an  experienced  cattle-feeder  could  not  so  easily  fatten  stock 
on  grass  raised  on  newly  seeded  grounds  as  on  that  from  grounds  put  down  many 
years  ago,  or  from  pastures  that  had  never  been  broken  up.  One  great  source 
of  failure  and  decline  of  grass  in  old  pastures  is  ever-stocking.  A  top  dressing 
of  sawdust,  in  which  the  liquid  manures  have  been  absorbed,  applied  in  fall  or 
spring,  gives  great  vigor  and  growth  to  grasses.  It  is  better  and  cheaper  to 
apply  this  or  other  manures  to  old  pastures  than  to  plough  and  re-seed.  In 
reference  to  soils  it  appears — 

1st.  That,  on  some  soils,  grasses  will  live  so  short  a  time  that  it  is  not  an  object  to  endeavor 
to  continue  them  for  permanent  pastures.  Such  land,  if  suited  to  grain  or  other  cultivated 
crops,  may  be  brought  under  a  system  of  rotation,  if  not  devoted  to  forest  trees. 

2d.  That  some  soils  may  be  kept  permanently  in  grass  by  occasional  scarifying/?,  or  bar- 
rowings,  with  top  dressings  of  suitable  manures,  and  surface  re-seoding  of  spots  where  the 
sward  becomes  weakened. 

3d.  That  some  soils  which  are  particularly  natural  to  grass,  if  once  sot  with  the  proper 
species,  may  be  kept  in  pasture  for  an  indefinite  length  of  time,  in  many  cases  without 
manifest  deterioration,  through  fertilizers,  as  bones,  ashes,  plaster,  &c,  which  may  bo 
advantageously  applied  at  intervals. 

A  paper  by  John  Johnson,  jr.,  taken  from  tho  Massachusetts  State  Reports, 
on  tho  samo  subject,  follows  the  foregoing. 

Bread-making. — Two  articles  on  bread-making,  one  from  Illinois  and  the 
other  from  Massachusetts,  can  be  read  with  profit  by  tho  majority  of  housewives. 
The  following  is  detailed  as  the  plan  pursued  by  good  bread-makers  in  Massa- 
chusetts : 
22 
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Success  depends  in  a  great  measure  upon  pood  judgment,  faithfulness,  and  patience  in 
working,  and  in  using  the  right  materials.  Sift  nve  pounds  of  good  floor,  and  put  in  an 
earthen  pan  suitable  lor  mixing  and  kneading ;  take  two  potatoes  the  size  of  the  fist,  boil 
them,  mash  and  mix  with  half  a  pint  of  boiliDg  water ;  a  fresh  yeast  cake,of  the  size  common 
in  the  market,  is  dissolved  in  water,  and  the  two  solutions  mixed  together  and  pat  in  a  warm 
place  to  ferment.  As  soon  as  it  commencos  to  riso,  or  ferment,  which  requires  a  longer  o  r 
shorter  time  as  the  weather  is  warm  or  cold,  pour  it  into  tho  flour,  and  with  the  addition  of 
a  pint  each  of  milk  and  water  form  a  dough,  aod  knead  for  a  full  half  hour ;  form  tho  dough 
at  night,  and  allow  it  to  stand  until  morning  in  a  moderately  warm  place;  then  mould  and 
put  into  pans  and  let  it  remain  until  it  has  become  well  raised ;  then  place  it  in  a  hot  oven 
and  bake.  The  points  requiring  attention  are :  First,  the  flour  must  be  of  tho  best  quality ; 
second,  the  potatoes  should  be  sound  and  mealy ;  third,  the  yeast  cake  is  to  be  freshly  pre- 
pared; fourth,  the  ferment  must  be  in  just  the  right  condition;  fifth,  tho  kneading  should  bo 
thorough  and  effective  ;  sixth,  the  raising  of  tho  dough  must  be  watched  that  it  may  not 
proceed  into  the  acetic  fermentation,  and  causo  the  bread  to  sour ;  seventh,  after  the  dough  is 
placed  in  pans  it  should  be  allowed  to  rise,  or  puff  up,  before  placing  it  in  the  oven ;  eighth, 
the  temperature  of  the  oven,  and  tho  timo  consumed  in  baking  have  much  to  do  witn  the 
success  of  the  process. 

Then  follows  an  instructive  article  by  X.  A.  Willard,  describing  a  visit 
'Among  tho  Butter-makers  of  Orange  County,  New  York,  with  Suggestions  on 
Cheese  Dairying  f  and  an  essay  on  "  Parasites  and  Parasitic  Diseases  as  Affecting 
Domesticated  Animals,"  by  an  English  writer. 

An  article  on  "  Tho  Management  of  Agricultural  Fairs"  closes  the  report.  The 
writer  suggests  that  agricultural  fairs  should  raise  their  standard  of  usefulness; 
meetings  should  be  held  at  the  fairs  for  discussions  on  farm  matters ;  premiums 
should  be  awarded  to  committees  for  superior  reports ;  reports  should  bo  pub- 
lished; secretaries  should  bo  required  to  furnish  full  printed  reports  of  the 
doings  of  the  societies  for  which  they  act ;  silver  plate  instead  of  money  should 
be  given  for  premiums ;  horse  racing  should  bo  discountenanced,  substituting 
speed  against  time,  each  horse  by  himself,  in  a  quiet  way. 

MASSACHUSETTS. 

The  Fourteenth  Annual  Report  of  tho  secretary  of  the  Massachusetts  Board 
of  Agriculture  is  a  volumo  of  526  pages.  It  is  addressed  to  the  legislature  of 
the  State,  and  opens  with  congratulations  that  "the  farming  as  well  as  the 
other  industrial  interests  of  the  State  have  been  marked  by  a  reasonable  degree 
of  prosperity  n  during  the  year. 

Agricultural  education, — The  connection  of  the  State  Board  of  Agriculture 
with  the  Massachusetts  Agricultural  College  is  the  subject  of  one  of  tho  first 
lectures  before  the  board,  in  which  it  is  stated  •'  that  every  mode  of  improving 
agriculture  by  process  of  mental  discipline  has  immediate  reference  to  tho  prac- 
tical business  <y  tlie  farm."  The  subjoct  elicited  a  diseussion  by  tho  board,  in 
which  it  was  generally  admitted  that  agricultural  education  is  in  its  infancy, 
and  that  no  place  needs  correct  information  on  agricultural  experience  more  than 
Massachusetts.  Every  report  in  the  volume  has  an  article  or  address  on  agri- 
cultural education,  all  urging  this  important  subject  upon  the  attention  of  farmers, 
who  have  so  long  suffered  for  want  of  sufficient  knowledge  respecting  their 
own  profession.  The  board  of  agriculture,  by  an  act  of  the  legislature,  has 
control  of  the  Agricultural  College  of  the  State,  wrhioh  is  esteemed  a  matter  of 
great  importance.  A  recommendation  has  been  made  by  the  board  that  each 
agricultural  socioty  establish  at  least  one  scholarship  in  the  college.  This  is  an 
excellent  suggestion,  and  deserves  the  attention  of  other  State  boards  where  col- 
leges may  be  established.  A  provision  of  the  law  establishing  the  board  is 
worthy  of  notice  here,  and  reads  as  follows: 

The  secretary  of  the  board  is  authorized  to  appoint  one  or  more  suitable  agents  to  visit  the 
towns  in  the  btatc,  under  the  direction  of  the  board,  for  the  purpose  of  inquiring  into  the 
methods  and  wants  of  practical  husbandry;  ascertaining  the  adaptation  of  agricultural  pro- 
ducts of  soil,  climate,  and  market* ;  encouraging  the  establishment  of  farmers'  clubs,  agri- 
cultural libraries,  and  reading  rooms,  and  of  disseminating  useful  information  on  agriculture 
by  means  of  lectures  aud  otherwise. 
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"What  Chemistry  has  accomplished  for  Agriculture,"  was  presented  inalecture 
before  the  board,  showing  that  without  the  aid  of  chemistry,  agriculturists  would  bo 
groping  in  comparative  darkness,  and  have  feeble  hopes  of  rapid  advancement 
in  too  future. 

Management  of  fairs.— In  an  article  on  the  management  of  agricultural  fairs, 
it  is  stated  that  the  South  Carolina  Agricultural  Society  was  established  in  1784, 
being  the  first  in  the  United  States;  and  that  the  next  was  in  Philadelphia,  the 
same  year.  Horse-racing,  jugglers,  gambling,  &c,  as  adjuncts  of  fairs,  are 
severely  condemned,  and  legitimate  exhibitions  for  the  promotion  of  agriculture 
strongly  urged.  Unless  farmers  and  their  families  will  manifest  a  healthy  and 
hearty  interest  in  the  management  of  agricultural  fairs,  but  little  good  can  be 
expected  from  them  j  and  they  must  be  conducted  so  as  not  to  shock  tho.  moral 
sense  of  the  best  portion  of  the  community. 

Cattle  husbandry  and  the  dairy. — The  subject  of  cattle  husbandry  was  dis- 
cussed at  one  of  the  meetings  of  the  board,  in  which  Professor  Agassiz  took  the 
lead.  Ho  laid  down  the  general  principle  that  the  purity  of  the  ancestry  of 
parents  was  even  more  important  in  breeding  animals,  to  insure  puriAy,  than  that 
of  immediate  parents ;  to  prove  which  he  gave  numerous  examples.  It  is  also 
necessary  to  avoid  copulating  inferior  animalb  with  the  femalo,  as  it  always  has 
an  injurious  influence  upon  the  offspring  that  foDows,  especially,  when  a  wrong 
beginning  is  made.  It  was  stated  that,  to  insure  as  far  as  possible  conception,  aa* 
well  as  the  getting  of  male  animals,  the  femalo  should  not  be  perraittod  to  have 
the  male  until  36  or  48  hours  after  being  in  heat.  The  great  cause  of  the  deteri- 
oration of  animals  in  Now  England  is  their  being  permitted  to  breed  at  too  early 
an  age.  The  discussion  was  closed  by  the  passage  of  a  resolution  to  secure  the 
collection  of  statistics  relative  to  the  propagation  of  domestic  animals.  A  similar 
system,  if  adopted  in  all  the  States,  would  cause  a  record  of  many  valuable  facts 
necessary  to  a  proper  investigation  of  the  principles  of  correct  breeding. 

In  reporting  upon  stock,  tne  committee  commenced  with  the  Jersey  cow  as 
the  best  for  milk,  and  declare  that  experience  has  proved  they  can  stand  as  much 
exposure  as  any  of  our  natives ;  some  saying  that  when  short  fed  they  do  not 
suffer  as  much  as  the  native  stock,  and  that  they  do  not  fall  off  in  the  quantity  of 
milk  in  as  great  proportion  as  the  natives  on  short  or  poor  feed.  Working  oxen 
receive  especial  mention,  as  they  are  esteemed  the  basis  of  the  motive  power  on 
the  farm,  and  tho  advice  is  given  that  they  should  be  trained  for  light  as  well 
as  heavy  work.  It  is  stated  that  a  farmer  who  kept  20  cows,  after  a  trial  of  the 
different  breeds,  gave  the  preference  to  the  Ayrshire  for  a  milk  dairy,  because 
they  are  hardy,  and  givo  good  returns  for  tho  quantity  of  food  they  consume. 

In  regard  to  diseases  of  the  cow,  it  is  claimed  that  garget  may  be  easily  cured  if 
the  remedy  be  applied  in  time,  by  giving  one  ounce  of  saltpetre,  and  washing  the 
bag  in  warm  soap-suds ;  let  the  bag  dry,  then  rub  on  bacon  fat,  which  will  bring 
the  cow  all  right  in  a  day  or  two.  The  same  farmer  thinks  the  manure  will  pay 
attendance  and  interest  on  the  value  of  the  cow,  and  all  expenses  except  food. 

The  following  mode  of  butter-making  is  given  by  the  lady  who  received  the 
first  premium  at  the  Essex  fair:  ''The  milk  was  strained  into  tin  pans  and  placed 
in  a  cool  and  well- ventilated  room.  The  cream  was  taken  from  the  milk  in  36 
hours  after  being  milked,  then  churned,  and  salted  to  the  taste  after  standing  in 
a  cool  place  24  hours.  It  was  then  worked  ovor  till  tlie  buttermilk  was  all 
out.7'  Bufter,  on  a  Massachusetts  farm,  next  to  hay  and  live-stock,  possesses 
the  greatest  money  "a>  ue  of  all  that  is  produced. 

Horses,  slieep,  4^.  —  Very  little  is  said  in  commendation  of  the  purity  of  the 
breeds  of  horses  examined  by  the  committee.  Of  sheep,  the  long-wooled  are 
strongly  recommended,  as  the  most  profitable  for  the  farmer  to  raiso.  More 
attention  is  urged  in  breeding  swine,  so  as  to  introduce  or  create  a  better  stock 
of  hogs  than  is  now  raised  in  tho  State.  Several  statements  are  presented 
exhibiting  excellent  profits  in  breeding  poultry.     In  oae  instance  it  is  stated  that 
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$100  were  cleared  from  an  original  stock  of  30  chickens.  The  breeder  preferred 
the  full-blood  Brahma,  though  he  also  keeps  the  Sicilian  and  a  few  other  broeds. 

Pasture  and  grass  lands. — The  farmers  in  western  Hampshire  hold  that 
ploughing  up  good  natural  grass  lands  is  malpractice  in  farming,  and  that  man- 
ure should  be  applied  upon  the  surface  in  the  month  of  August  or  September. 
.Improper  cropping,  overstocking,  and  allowing  brush  and  brambles,  foul  grasses 
and  noxious  herbs,  weeds,  &c,  to  mature  and  scatter  their  seed,  are  noticed  as 
fruitful  sources  of  killing  out  pasture  lands.  Sheep  are  used,  to  some  extent,  to 
crop  off  these  noxious  plants ;  and  shade  trees  are  recommended  both  as  an 
embellishment  of  the  fields  and  for  the  comfort  of  the  herds  and  flocks.  There 
is  one  recommendation  deserving  especial  notice,  viz :  in  seeding  lands  for  pas- 
turage we  should  determine,  as  far  as  possible,  for  what  use  they  aro  more  par- 
ticularly desired,  for  fattening  or  for  dairy  purposes;  because  experience  and 
observation  have  taught  that  the  same  pasture  or  the  same  variety  of  grassos  docs 
not  produce  meat  and  milk  with  equal  facility.  It  is  reported  that  in  the  county 
of  Bristol  "  less  land  is  cultivated  than  formerly,  with  more  manure  and  cleaner 
culture,"  the  result  being,  of  course,  better  crops  with  less  expense. 

Hoot  crops. — At  one  of  the  meetings  of  the  board  the  virtues  of  carrots,  Eng- 
lish turnips,  rutabagas,  potatoes,  &c,  as  food  for  stock  were  compared,  all  the 
speakers  agreeing  as  to  the  value  and  utility  of  the  root  crops  as  food  for  ani- 
mals, but  differing  as  to  which  is  the  bestj  the  majority,  however,  being 
in  favor  of  the  carrot.  The  modes  of  cultivating  and  using  them  were  entered 
into  quite  extensive!}'  in  the  discussion,  in  which  the  experience  of  all  was 
that  any  of  the  roots  named  could  be  fed  to  great  advantage,  raw  or  cooked. 
Tho  potato,  however,  was  the  least  used,  as  man  required  this  root  almost 
exclusively  for  himself.  All  agreed  that  dry  feed  in  winter  should  be  accom- 
panied with  a  liberal  supply  of  roots.  One  of  tho  greatest  essentials  in  growing 
roots,  as  expressed  by  all,  is  to  secure  good  and  pure  seed,  as  the  failures  in  rais- 
ing good  crops  can  generally  be  attributed  to  bad  seed.  Raise  tho  seed  on  the 
farm,  if  possible ;  the  last  resort  is  the  store.  Late  sowing  is  recommended,  so 
that  the  crops  can  bo  stored  away  just  before  the  frost  would  affect  tho  roots 
when  exposed  in  tho  air  to  dry  before  storing.  A  cellar  under  the  barn  floor  is 
generally  used  for  storing  tho  crop.  Tho  best  seeds  of  tho  carrot  aro  on  the 
centre  stalks.  Plant  carrot  seed  in  drills,  one  to  a  half  inch,  only  the  largest 
and  plumpest  seeds,  tho  rows  15  inches  apart.  Tho  rows  for  mangolds  should 
be  22  inclies  apart.  Good  rich  soil  is  required  to  raise  root  crops  successfully. 
On  the  value  of  feeding  roots,  one  of  the  speakers  said : 

I  always  give  my  hor60  more  or  less  roots,  and  if  I  had  two  tons  and  a  half  of  hay  for  a 
full-sized  cow,  I  would  sell  20  per  cent,  of  the  hay  and  purchase  with  the  money  nil  the  roots 
I  could,  and  feed  them  in  addition  to  the  other  80  per  cent,  of  hay,  and  my  cow  would  give 
me  more  milk  and  come  out  in  better  condition  in  tho  spring. 

Soil  for  plants,  &c. — An  essay  on  "Plants  as  an  Indication  of  the  Nature  of  the 
Soil,"  which  was  adopted  by  the  board,  is  based  on  the  proposition  that  as  all 
kinds  of  vegetables  aro  continually  varying  in  their  growth,  quality,  production 
and  time  of  maturity,  they  can  be  made  to  adapt  themselves  to  almost  any  soil  or 
climate  if  tho  farmer  will  do  his  part  in  selecting  the  proper  seeds,  &c,  instancing 
the  diversity  of  climate  in  which  they  have  been  mado  to  produce  remunerative 
crops.  In  another  article,  on  tho  "  Adaptation  of  Crops  to  Soils,"  it  is  claimed  to 
be  profitable,  as  well  as  necessary,  to  amend  soils,  to  some  extent,  by  dressing 
those  which  aro  sandy  with  clay,  and  the  reverse;  to  supply  the  proper  food  for  the 
plants  to  be  grown  upon  them,  as  well  as  to  enrich  them  with  manures. 

Lectures  on  tho  "  Varieties  of  Plants"  were  given  by  Professors  P.  A.  Chad- 
bourne  and  Agassiz,  both  of  which  contained  much  valuable  matter  for  tho  agri- 
culturist. "Transplanting  Fruit  and  Forest  Trees"  is  tho  title  of  an  essay  in 
which  many  good  rules  aro  laid  down  not  generally  known,  or  if  known  not 
sufficiently  followed.    The  writer  says  that "  all  mangled  roots  should  be  trimmed 
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carefully,  or  entirely  removed;  aud  all  roots  cut  off  with  tho  spade  or  other  blunt- 
edged  instruments  shotild  have  tho  ends  smoothly  pared  to  where  the  wood  is 
clean  and  sound.  Where  trees  are  treated  thus  and  set,  a  row  of  fibrous  roots 
at  once  shoots  into  the  soil  from  tho  clean-cut  end."  In  evergreen  trees  this 
course  is  not  so  essential  at  all  times.  Holes,  to  receive  the  trees,  should  always 
be  made  sufficiently  largo  to  receive  tho  roots  without  cramping.  Where  the 
trees  are  exposed  to  raking  winds  place  coarse  litter  about  tho  roots,  and  upon  that 
some  flat  stones  to  keep  the  mulch  in  place  and  the  tree  in  position.  Stakes 
should  never  bo  used  for  the  latter  purpose.  An  experienced  cultivator  of  the 
cranberry  contributes  a  short  essay,  in  which  he  enumerates  many  difficulties  in 
raising  tliis  desirable  fruit,  and  concludes  with  this  declaration  : 

The  perils  which  I  have  enumerated  are  sufficient  to  show  that  the  cultivation  of  tho  cran- 
berry is  very  hazardous  withont  a  ready  and  abundant  supply  of  water,  and  that  the  crop 
may  then  be  lost  by  causes  beyond  control. 

G-rape  culture. — Hon.  E.  W.  Bull,  of  Concord,  addressed  the  board  on  the 
subject  of  "  grape  culture."  He  stated  that  it  is  a  demonstrable  fact  that  grapes 
can  be  profitably  grown  in  Massachusetts  in  tho  open  air.  He  recommends,  as 
proved  by  his  own  experience,  the  growing  of  seedlings,  and  the  reproduction 
from  the  seed,  as  improving  the  quality  of  the  fruit  and  better  adapting  it  to  the 
climates  where  grown.  Hybridizing,  or  cross-breeding,  is  also  recommended, 
but  he  thinks  the  other  the  best  mode,  although  it  is  liable  to  the  objection  of 
taking  a  longer  time  to  arrive  at  results;  but  when  obtained  they  are  more  sat- 
isfactory and  more  lasting.  He  says  that  wo  prune  too  much,  and  manure  too 
much ;  and  as  the  roots  require  considerable  heat  they  are  permitted  to  run  too 
far  below  the  influence  of  the  sun's  rays.  He  gives  other  important  experiences 
in  which  he  differs  from  grape-growers  generally.  His  experiments  were  prin- 
cipally with  the  Concord.  Mr.  Haskell  said  his  experience  in  regard  to  the 
seedlings  did  not  sustain  that  of  Mr.  Bull,  but  that  cross-breeding,  by  using  the 
pollen  of  tho  foreign  on  that  of  tho  native,  produces  a  hardy  vine.  He  recom- 
mended his  practice  of  planting  the  seeds  of  all  the  good  fruits  eaten  in  some 
place  where  they  would  not  be  disturbed,  as  something  good  might  be  produced. 
Mr.  Bull  said  that  if  one  in  a  hundred  of  his  seedlings  from  tho  Concord  proved 
good  he  was  amply  repaid  for  tho  trouble. 

Farms,  farm  buildings,  crops,  <&c. — From  the  reports  of  the  committees 
appointed  to  report  upon  farms,  farm  buildings,  &c,  the  following  points  are 
extracted  :  On  one  farm  of  26  acres  the  net  proceeds  were  $734  82,  after  pay- 
ing for  ditching,  setting  trees,  diking,  &c.  The  barns  examined  generally  had 
cellars,  which  are  strongly  commended.  In  the  report  on  "  reclaiming  swamp 
lands"  two  statements  are  given  which  prove  that  (great  profits  result  from  drain- 
ing such  lands,  when  properly  done.  The  report  on  orchards  presents  nothing 
especially  new ;  it  exhibits  this  fact,  however,  that  fruit-raising,  with  care,  is 
profitable  in  Massachusetts.  The  same  remarks  will  apply,  also,  to  the  report  on 
vineyards. 

The  report  on  manures  recognizes  the  value  of  some  of  the  condensed  fertil- 
izers of  tho  day,  and  recommends  continued  experiments  to  test  their  value,  as 
applied  to  both  particular  crops  and  general  agriculture,  "  especially  when  wo 
remember,"  say  the  committee,  "  that  the  good  cultivator  always  returns  to  a 
well  prepared  manure  heap,  the  product  of  his  stable  and  farm  yard,  with  a 
confidence  which  chemistry  and  tho  guano  islands  have  not  shaken."  The 
report  on  corn  says  "  the  corn  crop  is  tho  crop  of  New  England,  next  to  tho 
hay  crop  the  most  indispensable,"  and  that  the  fodder  from  an  acre  producing 
50  bushels  of  corn  will  be  about  two  tons,  and  will  pay  for  the  cultivation  and 
harvesting  after  the  corn  is  planted.  From  three  statements  made  and  verified 
by  the  committee,  the  average  cost  of  producing  a  bushel  of  diy  shelled  corn 
was  shown  to  bo  69  cents.  One  statement  made  the  cost  of  raising  22  bushels 
of  wheat  $25;  32  J  bushels  of  rye,  $18  95  3  43  J  bushels  of  badey,  $29  90; 
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52 J  bushels  of  oat6,  $15  50.  Of  root  crops  an  average  of  793  bushels  of 
onious  per  acre  was  reported  j  of  carrots,  1,000  bushels  per  acre ;  of  potatoes, 
from  an  average  of  three  statements,  the  product  was  316  bushels  per  acre,  at 
an  average  cost  of  a  fraction  less  than  34  cents  per  bushel ;  of  cabbages,  the 
Stone-mason  variety  is  highly  commended  for  a  fall  variety,  and  cabbages  are 
recommended  as  not  only  an  excellent  milk-producing  food,  but  %also  good  for 
forming  flesh.  Sandy  soils  are  reported  to  be  the  best  for  the  production  of 
root  crops,  if  kept  rich. 

In  a  report  on  bread  and  bread-making  "  the  conclusion  is  reached  that  very 
many  families  have  hardly  yet  learned  what  good  bread  is,  and  that  there  is  a 
wide  margin  for  improvement."  Skilled  hands  are  as  essential  as  good  mate- 
rials. 

The  subject  of  peat  fuel  was  presented  in  a  yery  interesting  and  instructive 
lecture  by  George  B.  Loring,  in  which  it  is  fully  demonstrated  that  there  are 
manv  varieties  or  peat,  especially  those  where  ligneous  substances  predominate, 
excellent  and  as  economical  as  any  other  kind  of  fuel  for  all  purposes.  It  is 
also  claimed  that  in  smelting  iron,  peat  is  superior  to  the  best  charcoal,  as  proved 
by  thorough  and  repeated  tests  in  England.  Peat  prepared  by  hand  and  dried 
has  been  used  in  driving  locomotives  at  express  speed,  one  and  one-fourth  of  a 
ton  being  equal  to  one  ton  of  coal. 

The  culture  of  fruit  was  discussed  by  the  board,  eliciting  much  valuable 
information  in  regard  to  the  varieties  suited  to  certain  localities,  the  mode  of  cul- 
tivating orchards,  &c. ;  but  no  general  principles  were  agreed  upon. 
•  There  was  also  an  essay  read  on  the  construction  of  houses  for  the  preserva- 
tion of  fruit,  and  another  disapproving  of  the  culture  of  chiccory,  which  essay 
was  approved  by  the  board. 

After  the  annual  report  of  the  trustees  of  the  Massachusetts  Agricultural  Col- 
lege, the  secretary  concludes  his  report  with  the  following : 

The  true  science  of  agriculture  has  probably  never  made  00  great  advances  in  the  same 
length  of  time  as  during  tho  past  year,  and  the  future,  therefore,  is  full  of  hope. 

Financial. — In  the  appendix  to  the  report  are  some  very  valuable  and  neatly 
arranged  tables,  giving  the  financial  transactions  of  the  26  county  societies  in 
the  State  for  the  year,  from  which  we  extract  the  following : 

Receipt  from  all  sources $85  885 

Premiums  and  gratuities  paid 34,934 

Total  disbursements ...     80,617 

Value  of  real  estate  and  personal  property,  after  deducting  indebtedness 536, 906 

Permanent  fund 236,026 

Paid  in  premiums  for  farm  improvements.... 1,055 

Paid  in  premiums  for  live  stock ? 12,389 

Paid  in  premiums  for  farm  products 4,397 

Amount  awarded  for  all  objects  strictly  agricultural 127 

Amount  awarded  for  objects  other  than  agricultural 2,521 

Number  of  persons  who  received  premiums  and  gratuities,  4, 945. 

RHODE    ISLAND. 

"  Transactions  of  the  Rhode  Island  Society  for  the  Encouragement  of  Domes- 
tic Industry  in  the  year  1866j"  is  the  title  of  a  modest  pamphlet  of  92  pages. 
As  the  industrial  interests  of  this  State  are  chiefly  absorbed  in  manufacturing, 
practical  agriculture  does  not  receive  that  attention  in  the  transactions  of  the 
board  which  its  importance  seems  to  demand.  The  executive  committee  report 
that  the  meetings  of  the  board  have  not  been  full  at  any  time,  and  the  attend- 
ance of  members  is  very  irregular.  No  cattle  show  or  exhibition  of  any  kind 
was  held  by  the  society  during  the  year.  As  but  one  general  show  of  this  kind 
is  held  yearly  in  the  New  England  States,  the  project  of  having  an  independent 
annual  exhibition  is  seriously  entertained  by  the  Ehode  Island  society,  as  sug- 
gested by  some  of  its  members.  A  revival  of  these  annual  exhibitions  is  the 
only  sure  way  to  awaken  an  interest  in  agricultural  matters,  which  seems  to  have 
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almost  died  out  in  the  State.  The  expenditures  of  the  society  for  the  past  year 
were  $1,933  66,  and  it  has  a  permanent  fund  of  $17,600.  The  report  further 
states  that  it  is  a  question  whether  any  grape  in  our  climato  can  bo  successfully 
cultivated  for  wine;  and  the  committee  recommend  the  appropriation  of  the 
lands  and  sterile  soils  of  the  State  to  the  cultivation  of  the  sweet  potato.  The 
"  Williams'  Early"  corn  is  recommended  for  early  ripening.  The  society  appears 
to  have  had  an  existence  for  47  years. 

The  documents  accompanying  the  report  of  the  standing  committee  are  as 
follows :  two  letters  from  Elisha  Dyer — one  on  the  Hockheimer  vineyards,  the 
other  relative  to  the  manufacture  of  the  sparkling  Hock  and  the  Moselle  wines; 
both  of  interest  to  the  wine  manufacturer.  Following  these  is  the  report  of  the 
committee  on  the  cattle  plague  in  Europe. 

A  synopsis  of  the  agricultural  statistics  of  the  State,  taken  by  order  of  the 
General  Assembly  in  June,  1865,  is  as  follows: 

Acres  of  land  in  the  State  termed  ploughed,  37,786;  mowing,  101,243  acres; 
pasturing,  152,457  acres;  unimproved,  201,090  acres. 

The  Leading  productions  are  hay,  Indian  corn,  oats,  potatoes,  butter,  cheese, 
milk,  fruit,  market  garden  stuff,  onions,  turnips,  eggs,  and  poultry.  There  were 
only  723  bushels  of  wheat  raised  in  the  State  that  year. 

Parms. — Number  of  farms  of  500  acres  and  over,  37 ;  of  300  and  under  500 
acres,  115 ;  of  200  and  under  300  acres,  310 ;  of  100  and  under  200  acres,  1,376: 
of  50  and  under  100  acres,  1,715 ;  of  20  and  under  50  acres,  1,493;  of  10  and 
under  20  acres,  696;  of,  and  under  10  acres,  744. 

Cash  value  of  farms,  including  buildings,  $24,389,242;  of  stoek,  82,666,488; 
and  of  tools  and  implements,  $717,127. 

Patents,  dbc— During  the  year  127  persons  and  firms  of  the  State  aro  reported 
as  having  taken  oat  patents  for  inventions  and  designs. 

The  report  closes  with  a  necrological  report  of  its  members  who  died  in  1865 
and  the  meteorological  record  of  the  year. 

CONNECTICUT. 

The  report  of  the  secretary  of  the  Connecticut  State  Board  of  Agriculture  for 
1866  oontains  240  pages.  At  the  first  meeting  of  the  board  in  that  year  the 
secretary  and  delegates  were  appointed  to  visit  each  of  the  agricultural  exhibi- 
tions of  the  State. 

The  secretary  visited  nine  of  these  exhibitions,  upon  six  of  which  he  reports 
favorably ;  one  was  tolerable,  one  indifferent,  and  one  discreditable  to  the  society. 
In  the  majority  of  them  the  horse  appears  to  have  had  the  largest  share  of  the 
premiums,  which  the  secretary  condemns  as  injurious  to  other  interests. 

In  some  sections  the  hard  winter  of  1865-'6  injured  the  grasses  on  the  meadow- 
lands  ;  apples  and  other  fruits  were  also  a  partial  or  total  failure  in  many  parts 
of  the  State,  and  the  suggestion  is  made  that  the  destruction  of  the  forests  which 
formerly  protected  the  orchards  from  the  northern  winds  is  the  probable  eause. 
In  other  respects  the  secretary  reports  that,  with  few  exceptions,  the  labors  of 
the  husbandman  for  the  year  were  abundantly  rewarded. 

From  tho  reportB  pf  the  committees  appointed  to  visit  the  several  county  exhi- 
bitions, it  appears  that  tho  farmers  of  Connecticut  give  more  attention  to  raising 
tho  Devon  stock  of  cattle  than  any  other,  and  that  the  Aldcrnoy  also  has  a 
prominent  place ;  their  working  oxon  are  principally  taken  from  the  former,  of 
which  there  were  some  large  and  fine  specimeus  on  exhibition.  Tolland  is 
reported  as  the  poorest  county  in  the  State  for  general  agricultural  purposes,  the 
manufactories  being  considered  "  tho  saving  of  the  county,  as  the  fanners  have 
good  cash  markets  at  their  doors  for  all  they  produce.  Twenty  years  since  a 
large  portion  of  the  farmers  were  in  debt ;  now,  while  living  in  greater  comfort 
than  formerly,  most  of  them  are  laying  up  money." 
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From  a  tabulated  statement  by  tbe  secretary,  made  up  from  reports  of  several 
county  and  three  town  societies,  the  aggregate  receipts  from  all  sources  are  stated 
to  be  $16,317  98  for  the  year,  including  $1,400  from  the  State,  being  $200  to 
each  county  society  j  and  the  disbursements  $13,840  92,  of  which  $6,742  were 
awarded  in  premiums.  The  awards  for  live  stock  amounted  to  $4,651 ;  for  farm 
products,  $978;  for  agricultural  implements,  $73,  and  for  domestic  manufactures 
and  mechanical  inventions,  $428.  Three  medals  and  51  diplomas  were  also 
awarded.  The  number  of  entries  is  not  stated,  but  there  appears  to  have  been 
exhibited  1,000  cattle,  652  horses,  467  sheep,  121  swine,  and  of  poultry  294. 
Premiums  were  paid  to  1,193  persons. 

Irrigation. — The  subject  of  irrigation  occupies  23  pages  of  the  report,  17 
pages  consisting  principally  of  a  lecture  before  the  board  of  irrigation  in  Cali- 
fornia, the  remainder  being  facts  presented  to  the  board  by  its  members,  chiefly 
in  relation  to  the  beneficial  results  of  irrigation  in  Connecticut.  The  testimony 
in  regard  to  irrigation  generally  was  largely  in  its  favor,  as  producing  results 
that  would,  under  favorable  circumstances,  fully  justify  tho  necessary  expendi- 
ture in  tho  increase  of  all  kinds  of  crops,  especially  of  grass. 

Drainage. — Discussions  upon  drainage,  together  with  a  letter  on  the  subject 
from  John  Johnson,  of  Geneva,  New  York,  occupy  38  pages.  The  undivided 
testimony  of  the  25  persons  who  engaged  in  the  discussions  was  in  favor  of  vory 
general  drainage,  statements  being  made  that  much  land  which  had  heretofore 
borne  fair  crops  had  doubled  its  yield  after  judicious  draining.  Facts  were  pre- 
sented to  sustain  assertions  of  this  kind. 

Fruit  culture, — Fifty-eight  pages  are  occupied  with  discussions  on  the  culti- 
vation of  fruit  and  reports  (33)  from  all  sections  of  the  State  on  the  success  of 
fruit  culture.  The  same  difficulties  in  raising  fruit  appear  to  exist  in  Connecticut 
as  in  all  the  northern  States,  but  with  skill  and  patience  they  are  overcome,  as 
elsewhere,  and  the  general  testimony  appears  to  bo  that  fruit  culture  will  pay  when 
properly  pursued,  although  there  were  some  who  said  it  would  pay  better  to  turn 
their  attention  to  crops  requiring  less  skill  and  which  are  more  certain,  and 
import  fruit  from  Ohio,  apples  especially. 

jFungi  of  plants. — Forty  pa^es  aro  devoted  to  a  lecture  of  Professor  Brewer 
on  the  fungi  of  plants,  and  to  the  discussions  of  tho  board  on  tho  points  presented. 
No  brief  synopsis  of  the  report  would  interest  the  reader  or  do  justice  to  its 
merits.     It  contains  much  valuable  information. 

Source  and  supply  of  nitrogen. — This  subject  is  embraced  in  a  lecture  occu- 
pying 24  pages,  by  Professor  S.  W.  Johnson,  on  "  Recent  investigations  con- 
cerning the  sources  and  supply  of  nitrogen  to  crops."  Space  will  not  permit 
even  a  brief  statement  of  tho  points  presented  in  this  interesting  paper. 

Agricultural  education. — An  excellent  article  of  five  pages  on  agricultural 
education,  by  Francis  Gillette,  concludes  tho  essays  in  this  report.  The  closing 
sentence  of  the  paper  is  quoted  as  indicating  tho  writer's  position  on  this  import- 
ant subject,  which  is  now  so  hftppily  interesting  the  minds  of  all  thinking  agri- 
culturists :  "  The  kind  of  education  needed  is  that  which  would  qualify  tho 
farmer  for  all  his  relations  and  duties,  both  as  husbandman  and  citizen,  and 
send  him  forth  in  tho  full  integrity  of  his  manhood,  with  a  sound  and  wakeful 
mind  in  a  sound  and  industrious  body.'7 

The  law  of  tho  State  establishing  a  State  board  of  agriculture  closes  tho 
volume.  Altogether  the  report  is  a  very  creditable  volume,  though  it  is  to  bo 
regretted  that  it  contains  so  little  in  regard  to  practical  agriculture,  as  pursued 
in  the  Stato. 

NEW  YORK. 

The  report  of  the  secretary  of  tho  Now  York  Stato  Agricultural  Society  for 
1S66,  with  tho  accompanying  papers,  occupies  a  volume  of  1,120  pages,  which  is 
the  26th  issued  by  that  society. 
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It  opens  with  congratulations  on  tho  advancement  of  the  agricultural  interests  of 
the  State  during  "the  year,  and  refers  to  the  successful  trial  of  reapers  and 
mowers  at  Auburn,  and  highly  commends  the  address  of  lion.  A.  S.  Miller,  of 
1  llinois,  at  the  State  fair. 

The  report  of  the  26th  annual  fair,  which  was  held  at  Saratoga  Springs, 
September  11,  12,  13,  and  14,  notices  a  considerable  improvement  on  previous 
fairs  of  tho  society ;  but,  while  there  were  cattle  and  sheep  exhibited  that  have 
no  superiors  in  the  world,  it  is  regretted  by  tho  reporter  that  the  show  of  Devon 
and  Hereford  cattle  was  a  great  falling  off  as  compared  with  the  exhibition  15 
years  before.  Ayrshires  then,  as  now,  were  confined  to  few  exhibitions.  Later 
fairs  have  called  out  a  better  show  of  Jerseys  than  in  1851.  As  compared 
with  that  dato  tho  u  American  Merino/'  so-called,  has  thrown  its  old  competitors, 
the  French  Mcrinocs  and  Saxonies,  into  tho  shade ;  tho  Silesians  have  been 
introduced  since.  Tho  middle- wool  led  sheep  (Southdown)  and  the  long  wools 
(Leicester  and  Cotswold)  remain  about  the  same.  The  exhibition  of  horses  of 
all  classes  was  much  below  the  average. 

Tho  improvements  noticed  are  common  to  those  of  overy  State ;  but  the  report 
says  that  but  little  advancement  has  been  made  in  rollers  and  harrows  exhibited 
at  tho  fair  within  tho  past  15  years.  Large  returns  are  reported  for  small  fruits, 
and  greater  care  recommended  in  packing  for  market.  Tho  display  of  wheat 
was  not*  so  largo  as  was  desirable,  nor  of  as  good  quality. 

The  display  of  cereals  generally  wras  not  as  good  as  the  farmers  of  Now  York 
x>uld  have  exhibited,  which  tho  secretary  thinks  attributable  to  the  small 
premiums  ofFered.  There  was  a  good  display  of  vegetables,  but  that  of  fruit 
was  moderate  yet  of  approved  varieties. 

From  tho  reports  of  the  evening  discussions  of  the  society  the  following  points 
are  taken  :  That  cleanliness  is  not  properly  observed  in  the  butter  and  cheese 
dairies/ especially  in  milking  j  that  pigs  do  well  on  the  whey  of  the  factories, 
if  fed  after  it  is  12  hours  old,  and  not  after  24  hours ;  that  tho  Red  Dutch  and 
Cherry  currants  succeed  best ;  that  in  growing  tho  grape  a  uniform  temperature 
has  more  to  do  with  ripening  than  the  soil,  and  that  our  native  wines  are  injured 
by  using  sugar  in  tho  manufacture  ;  that  in  restoring  worn-out  lands  wo  must 
underdrain  first,  then  get  rid  of  weeds,  after  which  sow  clover  and  plough  it  in  ; 
that  manure  Bhould  be  made  in  sufficient  quantities  on  the  farm  to  prevent  the 
land  from  running  down  ;  that  timothy  seed  docs  best  when  sown  in  the  fall,  and 
clover  in  the  spring. 

The  president,  J.  S.  Gould,  in  his  address  to  tho  society,  expresses  regret 
that  the  averages  of  the  productions  of  tho  State  are  diminishing,  when,  instead 
of  diminishing,  they  could  be  made  to  exceed  the  present  yield  at  least  875,000,000 
or  more,,  if  the  whole  Stato  attained  the  standard  of  the  productions  of  ono 
neighborhood  reported,  of  which  amount  $30,000,000  would  be  cl«ar  profit. 
The  reflection  is  hero  presented  that  other  States  are  in  tljo  same  position.  If 
all  tho  lands  in  the  United  States,  under  cultivation,  were  tilled  as  they  should 
be,  their  increased  product  would  soon  be  sufficient  to  pay  the  whole  national 
debt.  He  states  that  sufficient  knowledge  of  the  relative  value  of  fat-forming 
food  of  animals  has  not  been  attained  at  tho  rack  and  trough  by  experiments ; 
that  chemistry  has  decided  it,  but  practice  has  not ;  that  there  is  not  a  farmer  in 
the  State  who  knows  exactly  what  profit  he  can  make  upon  a  load  of  any  kind 
of  manure ;  and  that  the  society  should  establish  a  system  of  investigation  to 
settle  these  and  other  important  matters  necessary  to  be  known  by  the  farmer. 

He  thinks  that  the  time  has  fully  arrived  when  some  important  improvements 
should  bo  introduced  into  tho  management  of  fairs,  among  which  he  recommends 
that  the  grades  produced  by  thorough -bred  stock  shall  be  exhibited  sido  by  side 
with  the  parohts,  that  the  farmer  may  so©  the  improvement  j  that  the  reputation 
of  the  society  is  not  sufficiently  guarded  in  the  awards  of  tho  committees,  &c. 

Appended  to  the  president's  address  is  a  letter  of  considerable  interest,  as 
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illustrating  tbe  manner  of  obtaining  accurate  information  in  regard  to  the  crops 
of  tlie  district  described.  Eight  of  the  fanners  met,  consulted  and  compared 
notes,  and  thus  arrived  at  a  correct  conclusion. 

The  report  of  the  treasurer  exhibits  the  receipts  of  the  year,  which  were 
$14,762  80,  and  the  expenditures  87,949  95,  a  balance  of  $9,292  39  remaining 
in  the  treasury.  # 

At  the  winter  meeting  of  the  society  the  following  statements  were  made : 

That  three  acres  and  151  rods  of  spring  wheat  were  raised  at  a  cost  of  $54, 
and  produced  1361  bushels,  leaving  a  profit  of  $340  31 ;  that  two  acres  and 
42  rods  of  winter  wheat  were  raised  at  a  cost  of  $41  20,  and  produced  112  bushels, 
leaving  a  profit  of  $304  80,  that  3,^  acres  of  winter  barley  produced  26S§ 
bushels  at  a  cost  of  $59  50,  leaving  a  profit  of  $208  13;  that  butter  should  be 
packed  in  oak  tubs  for  transportation  and  keeping ;  that  butter  can  be  made  from 
whey  as  from  cream  by  the  ordinary  mode  equally  as  good,  the  process  being 
patented,  and  the  plan  is  recommended  by  the  committee;  that  a  dairy-farm  in 
the  west  of  England,  containing  300  acres,  for  which  an  annual  rent  of  82,500 
is  paid,  besides  tithes  and  taxes,  amounting  to  $850  more,  clears  annually 
$3,050  in  gold,  although  its  position,  soil,  &a,  are  not  better  than  an  average  of 
the  other  farms  in  England;  that  the  great  defect  in  American  cheese  is  an 
improper  flavor,  which  is  caused  principally  by  the  use  of  impure  milk,  and 
improper  curing-rooms ;  that  the  cost  of  ploughing  by  steam  in  England  is  five 
shillings  per  acre,  by  horse-power  six  shillings  per  acre,  and  the  average  depth 
of  furrow  by  steam  seven  inches,  done  at  the  rate  of  nearly  one  acre  per  hour; 
that  English  farming  is  much  in  advance  of  American  farming. 

From  an  article  on  "  Food  and  its  Relations  to  Various  Exigencies  of  the 
Animal  Body,"  the  main  conclusions  in  regard  to  the  source  of  fat,  as  derived 
from  the  evidence  presented,  are  as  follows : 

1.  That  a  large  proportion  of  the  fat  of  the  herbivora,  fattened  for  human 
food,  must  be  derived  from  other  substances  than  fatty  matter  in  the  food. 

2.  That  when  fattening  animals  are  fed  upon  the  most  appropriate  food,  much 
of  their  stored  up  fat  must  be  produced  from  the  carbo-hydrates  it  supplies. 

3.  That  nitrogenous  substance  may  also  serve  as  a  source  of  fat,  more  especially 
when  it  is  in  excess,  and  the  supply  of  available  non-nitrogenous  constituents  is 
relatively  defective. 

The  discussions  of  the  American  Dairymen's  Association  elicited  the  follow 
ing  facts :  That  the  factory  system  to  be  successful  must  have  branches,  where 
the  milk  may  be  received  and  made  into  cheese,  and  thence  taken  to  the  central  fac- 
tory to  be  cured ;  that  a  mile  and  a  half  to  two  miles  is  as  far  as  it  will  be  found 
feasible  to  draw  the  milk;  that  the  milk,  to  produce  good  flavored  cheese,  must 
be  pure  and  sweet  in  the  vat  when  the  rennet  is  mixed  with  it;  that  the  finest 
flavored  cheeses,  all  other  conditions  being  equal,  are  those  which  have  the 
smallest  amount  of  water  in  them;  that  improper  modes  of  salting  make  porous 
cheese ;  that  the  quality  of  cheese  depends  somewhat  upon  the  soil ;  that  differ- 
ent localities  produce  cheese  of  widely  different  qualities;  that,  for  the  best 
milking  stock,  the  only  safe  reliance  is  for  one  to  raise  his  own  calves,  a  bull 
of  a  reputable  milking  family  being  kept  for  the  purpose,  and  that  calves  can 
be  raised  with  better  results  as  to  cost  and  quality. 

Wlmj  butter. — Excellent  butter,  fit  for  the  table,  is  said  to  have  been  made 
from  whey,  and  sold  in  the  Now  York  market  at  the  highest  prices.  One  of  the 
processes  of  making  it,  given  by  a  member  from  Lewis  county,' is  as  follows: 

After  separating  the  whey  from  tho  curd,  place  it  in  a  tin  vat  and  add  a  liquid  acid ;  one 
gallon  to  the  whey  of  50  gallons  of  milk  if  the  whey  is  sweet,  but  less  quantity  if  chanced. 
After  this  apply  heat  until  it  indicates  a  temperature  of  from  200  to  212  degrees  Fahrenheit. 
When  the  cream  rises  and  is  skimmed  off  and  placed  in  a  cool  place,  let  it  stand  till  the  next 
day.  Then  it  is  churned  at  a  temperature  ranging  from  56  to  69  degrees,  depending'  on  the 
weather;  and  it  is  worked  over  and  salted  in  the  usual  manner  of  butter  making.  It  will 
produce,  on  an  average,  one  pound  of  butter  from  the  whey  of  150  pounds  of  milk.    The  acid 
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is  made  by  taking  any  quantity  of  whey  at  boiling  heat  after  the  cream  is  extracted,  adding 
one  gallon  of  strictly  sour  whey  to  ten  gallons  of  this  boiling  whey,  when  all  tho  caseino 
reroniiung  in  the  whey  is  collected  together  in  one  mass  and  is  skimmed  off.  After  the  whey 
is  allowed  to  stand  from  24  to  48  hours,  it  if  ready  for  use  as  acid.  This  process  is  repeated 
as  often  as  necessity  requires. 

The  foregoing  may  be  called  the  heating  process  of  making  whey  butter ;  the 
following  is  another  mode,  which  may  bo  denominated  the  cooling  process: 

Take  a  vessel  made  of  zinc,  or  at  least  with  a  zinc  bottom,  about  15  inches  high,  three 
feet  wide,  and  as  long  as  desired  ;  sot  the  vessel  in  cold  water,  and  put  in  the  whey  :  put  in 
a  handful  of  salt  to  every  ten  gallons  of  whey.  During  the  first  ten  hours  stir  it  up  thor- 
oughly from  the  bottom  overy  15  minutes;  afterwards  let  1*  stand  quiet  (or  about  20  hours, 
and  then  skim  it.  Then  churn  the  cream,  keeping  it  at  about  the  temperatuie  of  58  decrees 
Fahrenhoit.  If  above  60  degrees,  cool  it ;  if  below  56  degrees,  warm  it  Churn  it  until  the 
butter  becomes  granulated  about,  tho  size  of  the  kernels  of  buckwheat.  Let  it  stand  about  five 
minutes,  then  let  tho  buttermilk  run  off;  then  throw  on  cold  water.  If  not  hard  enough, 
let  it  stand  until  it  becomes  so  beforo  it  is  stirred  much.  Then  rinse  with  cold  water  until 
tho  water  runs  off  clear.  Then  churn  together,  or  •*  gather  it,"  pross  the  water  out ;  salt  it, 
one  pound  to  eighteen,  and  let  it  stand  until  tho  next  day ;  then  work  it  until  it  all  becomes 
perfectly  even  in  color.    Pack  it  as  other  butter. 

Seeding  lands. — The  following  combination  of  grasses  was  recommended  to 
be  sown  for  the  purposes  named : 

For  hay,  sow  redtop,  timothy,  June  or  blue  grass,  orchard  grass,  tall  fescue, 
smooth-stalkod  meadow  grass,  and  foul  meadow  grass. 

For  pastures,  red  and  white  clover,  orchard  grass^  timothy,  sweet-scented  ver- 
nal grass,  meadow  fox  tail,  June  or  bluo  grass,  and  smooth-stalkod  meadow  grass. 

For  pastures  on  moist  land,  June  grass,  redtop,  tall  fescue,  orchard  grass, 
rough-stalked  meadow  grass,  and  floating  fescue. 

1  or  pastures  and  meadows  on  wet  clay  soil,  redtop,  conch  or  twitch  grata, 
quack,  June  grass,  and  rough-stalked  meadow  grass. 

For  soiling,  lucern,  winter  rye,  medium  red  clover,  tall  oat  grass,  and  millet. 

For  exhausted  wet  clay  soils,  conch  grass  and  quack,  which  are  both  propa- 
gated from  tho  root  as  well  as  tho  seeds,  strong  and  hardy  growers,  and  when 
once  fixed  in  the  soil  remain  there.  Quack  produces  better  hay  than  timothy 
for  cattle. 

Best  grain  for  stock. — It  was  asserted  from  experience  that  the  best  grain  for 
feeding  dairy  stock,  all  things  considered,  is:  1st,  oats,  well  ground ;  2d,  ryej 
3d,  barley  *,  4th,  wheat ;  5th,  bran ;  6th,  buckwheat ;  7th,  corn  and  oil-cake, 
equal  to  either.  "What  is  left  of  buckwheat  after  taking  out  the  flour  will 
largoly  increase  the  quantity  of  milk,  without  improving  its  quality,  or  the  con- 
dition of  the  cow. 

An  English  article  on  cross-breeding  of  cattle  is  worthy  a  place  in  the  report, 
and  would  be  of  great  benefit  to  those  who  h%ve  the  facilities  for  crossing  with 
the  families  of  the  cattle  mentioned,  which  are  possessed  by  too  few  of  our 
farmers. 

The  eleventh  annual  report  on  the  noxious,  the  beneficial,  and  other  insects 
of  the  State,  by  Asa  Fitch,  M.  D.,  occupies  57  pages.  It  is  to  be  rogretted  that 
every  State  in  the  Union  has  not  made  provision  for  such  extensive  and  valua- 
ble researches  as  are  presented  annually  by  the  New  York  State  entomologist. 

From  the  reports  of  the  district  and  county  associations  and  clubs,  the  follow- 
ing items  are  worthy  of  attention  :  The  total  receipts  of  30  county  societies  for 
the  year  were  $105,058  64;  and  the  expenditures  $93,550  74;  there  being  20 
societies  which  did  not  report  either  receipts  or  disbursements.  The  nineteen 
clubs  and  associations  reporting  received,  during  the  year,  $23,918  34,  and 
expended  $22,998  40,  making  the  total  receipts  by  all  the  societies,  excepting 
the  State  society,  $128,976  98;  and  the  total  expenditures,  $116,549  14.  By 
inciting  cows  to  drink  water  freely,  they  produce  a  greater  quantity  of  milk, 
the  report  referring  to  a  communication  to  the  French  Academy  of  Sciences, 
and  recommending  experiments.     Well-ripened  straw  fed  to  milch  cows  does 
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not  produce  milk  at  a  profit ;  but  straw  cot  in  a  green  condition  compares  favor- 
ably for  feeding  purposes  with  clover  and  timothy  hay.  It  does  not  pay  to  raise 
roots  extensively  for  cattle  feeding,  principally  because  of  the  high  price  of  labor, 
One  head  a  day,  in  the  month  of  November,  of  the  Marblehead  cow  cabbage/ 
will  be  sufficient,  with  what  feed  can  bo  picked  up  in  tho  fields,  to  produce  a 
great  flow  of  milk. 

One  hundred  and  ninety -eight  pages  of  the  report  arc  occupied  with  the  details 
of  tho  trials  of  mowers,  reapers,  and  some  other  agricultural  implements  in  the 
field  at  Auburn,  New  York.  The  report  is  very  interesting,  and  valuable  in 
many  respects,  especially  as  affording  one  of  the  best  models  for  conducting  such 
trials. 

Tho  report  concludes  with  nearly  200  pages  of  agricultural  statistics  of  tho 
State  for  1865,  in  which  appear  the  following  statements : 

The  whole  number  of  acres  improved,  14,827,437,-  unimproved,  10,411,863; 
divided  into  242,436  farms,  valued  at  $920,349,331.  Cash  value  of  the  stock 
of  tho  State,  $127,072,554.  Quantity  of  wheat  raised  in  1865  nearly  3,000,000 
bushels  less  than  in  1855.  Average  yield  per  acre  of  wheat  in  1865,  11.41 
bushels.  In  133  cheese  factories,  an  average  of  a  fraction  less  than  10  pounds 
of  milk  made  one  pound  of  cheese.  Average  yield  of  milk  per  cow,  (67,034 
cows,)  2,802  pounds ;  pounds  of  cheese  produced  per  cow,  283  ;  average  value 
of  yield  per  cow,  $56  60. 

OHIO. 

Tho  twenty-first  annual  report  of  the  Ohio  State  board  of  agriculture  to  the 
general  assembly  of  Ohio,  for  the  year  1866,  is  a  well  filled  and  neatly  printed 
volume  of  736  pages. 

The  State  fair  for  1866,  which  was  the  17th  fair  of  tho  society,  was  held  at 
tho  city  of  Dayton,  and  is  reported  to  have  been  more  successful  in  every  respect 
than  any  that  preceded  it.  The  number  of  persons  in  attendance  during  the  four 
days  of  the  fair  is  stated  to  have  been  71,000  ;  and  tho  receipts  from  all  sources, 
$16,600.  The  amount  paid  for  premiums  and  other  expenditures  is  not  given. 
Tho  total  number  of  entries  appears  to  have  been  2,732,  divided  as  follows: 
Horses,  249;  jacks  and  mules,  8;  cattle,  156;  sheep,  195;  wool,  6;  Cashmere 
goats,  2;  swine,  87;  poultry,  175;  machinery,  346;  tools  and  household  imple- 
ments, 125;  ploughs,  80;  sewing  machines,  16;  mill  fabrics,  22 ;  fancy  needle- 
work, 162;  household  fabrics,  43;  worked  metals,  50;  stoves,  castings,  &c,  40; 
cabinet  work,  16;  wooden  ware,  6;  saddlery  and  shoemakers'  work,  88;  crockery, 
&c,  10 ;  farm  products,  30;  butter  and  bread,  59 ;  honey,  preserves,  pickles,  &C, 
173;  sugar,  syrups,  &c,  12;  vegetables,  roots,  &c,  272;  flowers,  91;  apples, 
79 ;  grapes,  14;  peaches,  pears,  &c,  19;  drawings,  paintings,  &c,  90;  sculpture, 
2 ;  musical  instruments,  16. 

County  and  district  societies. — Seventy-six  report  their  officers,  and  all,  except 
one,  held  fairs  during  the  year;  gross  receipts  of  68  were  $146,844  88,  and  the 
gross  expenditures  $140,862  57 )  the  total  membership  of  52  societies  is  reported 
to  be  23,452;  tho  total  number  of  entries  of  23  societies  was  19,843;  and  69 
report  in  detail  tho  condition  of  their  societies,  some  of  which  are  very  brief,  but 
mo6t  of  them  full  and  satisfactory,  and  in  almost  every  instance  represent  the 
societies  to  be  in  a  flourishing  condition  and  the  fair  exhibitions  the  best  ever 
held,  notwithstanding  the  discouragement  of  short  crops,  on  account  of  unpro- 
pitious  weather,  in  wheat  and  other  cereals.  The  following  recommendations 
are  made  in  ono  of  the  reports  from  county  societies,  as  based  upon  satisfactory 
experience :  Ground  for  spring  wheat  should  be  prepared  for  the  seed  the  fall 
previous  to  sowing,  and  the  seed  should  bo  sown  so  early  in  the  spring  as  to 
subject  it  to  one  good  freeze,  as  it  is  believed  that  it  partakes  of  the  nature  of 
winter  wheat  in  this  respect ;  also,  that  wheat  should  not  be  sown  oftencr  than 
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once  in  three  years  on  tbo  some  ground,  and  then  when  the  land  has  been  two 
years  in  clover,  and  that  it  is  considered  bad  fanning  to  have  wheat  and  corn 
follow  each  other. 

Following  the  reports  of  the  county  agricultural  societies,  is  the  statement  of 
farm  crops: 

Wheat. — One  statement  gives  the  cost  at  nearly  43  cents  per  bushel,  which  sold 
for  S2  40 ;  another,  the  cost  at  nearly  70  cents  per  bushel.  Of  the  three  reports 
of  yield,  one  gives  20  bushels  and  7 J  pounds  to  the  aero;  another  19  bushols 
and  38  pounds,  and  the  other  34  bushels.  In  the  last  report,  the  "Tap- 
pahannock^  is  named  as  the  only  variety  that  ripened  side  by  sido  with  the  white 
Mediterranean,  the  former  ripening  in  June,  and  yielding  12  quarts  for  ono  sown. 

Corn. — The  largest  crop  reported  was  in  Lorain  county,  stated  to  be  120 
bushels  to  the  acre.  It  was  on  bottom  land  which  had  been  pastured  four 
or  five  years,  and  on  which  corn  had  been  raised  the  previous  year  without 
manure.  For  tliis  crop,  it  was  plowed  April  19,  harrowed  May  14,  planted  May 
15,  without  manure,  with  small  yellow  gourd  seed,  three  and  one-half  feet  each 
way,  cultivated  three  times,  hoed  twice,  and  cut  up  September  24. 

Sorghum. — Ono  statement  gives  the  profit  on  one-fourth  of  an  acre  as  630  70. 

Potatoes. — A  profit  of  $124  80  is  reported  from  8l£  rods  of  land ;  and  from 
one-fourth  of  an  acre,  $28  20. 

In  the  report  of  the  secretary  on  tho  "condition  of  agriculture,"  in  the  State, 
Mr.  Klippart  says  that,  "  in  the  present  condition  of  agriculture  it  may  safely 
be  stated  that  cattle  are  the  basis  of  agriculture,"  and  that  "cattle  have  always 
received  more  attention  from  the  farmers  of  Ohio  than  horecs  or  mules;"  and 
then  goes  on  to  make  "  a  complete  analysis  of  the  problem  throughout  its  entire 
extent,"  embraced  in  an  article  of  about  34  pages,  m  which  there  is  much  profit- 
able matter  on  the  feeding  and  keeping  of  cattle.     The  writer  says : 

I  have  seen  stables  in  Europe  so  conveniently  arranged  that  one  man  can  take  just  as 
good  care,  in  every  respect,  of  three  times  the  number  of  animals  that  he  could  hero  in  Ohio 
in  the  ordinary  stables.  Suppose  one  is  about  to  engage  in  breeding  or  rearing  cattle ;  is  it 
not  cheaper  to  spend  $3,000  in  purchasing  and  arranging  convenient  and  appropriate 
apparatus,  and  hire  one  man,  than  to  dispense  with  the  conveniences  and  hire  three  men  f 
The  cost  of  one  man,  at  $300  per  annum,  with  these  conveniences  for  ten  years,  would 
amount  to  $6.000 ;  the  wages  of  three,  at  the  same  rate  for  the  same  time,  without  the  con- 
veniences, would  be  $9,000. 

In  another  part  of  tho  volume  is  an  articlo  on  stall-feeding  cattle  in  England, 
where  a  great  improvement  has  boon  effected  by  the  use  of  the  turnip  m  the 
supply  of  animal  food.  To  secure  a  spring  supply  of  fat  cattle,  stall-feeding  on 
turnips  principally  has  been  found  beneficial  and  profitable,  and  is  considered 
one  of  tho  most  importaut  features  of  modern  husbandry.  With  good  manage- 
ment it  is  scarcely  possible  of  late  years  to  lose  by  stall-feeding,  if  tho  animals 
have  been  properly  selected  and  have  been  kept  free  from  disease  during 
tho  time  they  are  tied  up.  Tho  writer  lays  considerable  stress  upon  the  neces- 
sity of  the  selection  of  well-bred  stock  for  stall-feeding  purposes,  and  among 
those  mentioned  as  bost  fitted  for  that  purpose  are  the  Short-horn,  Hereford, 
and  Devon.  These,  with  their  crosses,  are  the  best  races  for  taking  on  flesh  and 
fat.  In  the  selection  of  individual  animals  for  stall-feeding,  those  that  have  the 
hair  curling  and  wavy  are  recommended  as  being  generally  of  a  good,  sound 
constitution,  hearty  feeders,  and  seldom  failing  to  do  well.  When  tied  up  in 
the  stall  for  early  maturity  well-bred  heifers  are  best,  as  having  a  greater  tend- 
ency than  bullocks  to  take  on  flesh ;  it  is  difficult  to  finish  bullocks  at  an  earlier 
age  than  three  years.  "  It  may  be  taken  as  an  axiom  that  tho  larger  tho  bono 
and  frame  of  tho  animals  tied  up  to  fatten,  so  much  the  better  prospect  have  they 
of  paying  for  tho  food  they  consume,  attendance,  &c."  Proper  feeding  boxes, 
ventilation,  warmth,  and  conduits  for  the  urine,  aro  absolutely  necessary  for  health, 
and  cannot  bo  overlooked.  Tho  month  of  October  is  generally  observed  for 
removing  tho  cattle  intended  for  winter  feeding  from  the  grass  to  tho  stalls,  tux- 
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nips  being  given  on  the  grass  for  the  purpose  of  accustoming  them  to  the  alter- 
ation of  food  before  having  to  depend  entirely  upon  it.  Most  stall-fed  cattle  are 
turned  out  after  three  or  four  months'  feeding.  It  is  good  management  to  have 
a  lot  of  fat  beasts  ready  for  sale  in  January  and  February,  when  such  cattle  are 
generally  very  scarce  and  prices  range  high.  No  man  should  sell  his  cattlo 
unless  they  are  thoroughly  finished  ;  if  he  does,  it  is  done  at  a  loss.  The  most 
largely  used  food  for  winter  feeding  is  the  turnip,  a  root  admirably  suited  for 
the  food  of  cattlo.  Next  in  importance  is  the  mangold,  and  it  has  fewer  dig- 
eases  than  tho  tnrnip.  While  potatoes,  parsnips,  and  carrots  fomi  nourishing 
food  for  cattle,  they  are  seldom  grown  for  tho  express  purpose.  Turnips  and 
mangolds  are  always  relied  upon  as  the  leading  article  of  food  for  fattening  cat- 
tle in  Great  Britain.  Hay,  and  sometimes  sweet  fresh  straw,  arc  used  in  addi- 
tion, to  give  variety  and  to  correct  the  watery  nature  of  the  roots.  Highly  con- 
centrated food,  sucli  as  oil-cake  and  meal,  are  now  sometimes  mixed  with  the 
pulp  of  turnips,  which  mixture  is  much  relished  by  tho  cattle,  and  they  thrive 
on  it  with  extraordinary  rapidity ;  but  the  best  of  anything  must  be  used,  or  the 
expenditure  and  trouble  will  bo  lost.  No  benefit  is  derived  from  cooking  the 
turnips.  Good  beds  for  the  cattle  and  comfortable  stalls,  good  feed  and  plenty 
of  it,  with  perfect  cleanliness  and  decent  ventilation,  are  the  great  requisites  for 
producing  good  beef  in  paying  quantities.  On  the  cattlo  and  cattle  trade  of  tho 
west  William  Renick,  esq.,  of  Circleville,  Ohio,  presents  a  very  interesting  and 
profitable  article.  He  gives  a  brief  histoVy  of  the  feeding  of  cattlo  for  market 
in  Ohio,  running  back  over  a  period  of  50  years,  and  states  that  so  long  as  corn 
was  cheap  it  paid  well  j  but  for  the  last  10  years  fattening  cattlo  for  the  eastern 
market  has  fallen  off,  and  they  are  not  so  heavy  nor  so  fat  as  formerly.  He 
questions  whether  the  business  can  be  profitably  carried  on  as  a  leading  one 
with  tho  farmer  in  any  locality,  possessing  other  ordinary  moderate  resources, 
when  tho  farming  population  of  that  locality  exceeds  50  inhabitants  to  the  square 
mile.  In  localities  favorably  situated  for  tho  sale  of  corn,  the  bnsiness  of  feed- 
ing it  to  cattle  has  become  a  comparatively  unimportant  one.  The  application 
is  made  to  those  cattle  made  fat,  or  mostly  so,  on  corn.  There  are  not  fewer 
cattle  fed  in  Ohio  now  than  there  were  10  or  15  years  ago,  but  grass  is  more 
relied  upon  to  fatten  for  market  j  nor  is  thero  the  same  occasion  to  fatten  as 
formerly  since  tho  introduction  of  railroads.  Hence  the  deduction  that  the 
prairie  States,  with  their  extensive  grass  ranges  and  railroad  facilities,  can  foed 
and  fatten  cattlo  cheaper  than  it  can  bo  done  in  Ohio. 

The  first  introduction  of  English  cattlo  into  the  west  was  made  about  the 
year  1794,  by  Matthow  Patton,  who  obtained  his  stock  from  Mr.  Goff,  of  Mary- 
land, in  1783.  A  Mr.  Miller,  of  Maryland,  also  imported  some  about  1790,  and 
both  the  Patton  and  Miller  stocks  were  of  large  size  and  the  cows  good  milkers. 
In  1817  the  short-horns  were  introduced,  and  some  long-horns  also.  The  short- 
horns proved  a  valuable  acquisition,  although  tho  quality  of  the  beef  was  no 
better  than  that  of  the  Patton  and  the  Miller  stocks.  It  was  not  until  1832  to 
1836  that  a  general  interest  in  the  improvement  of  cattle  was  manifested,  when 
frequent  importations  were  made  by  breeders  in  Kentucky  and  Ohio.  "  Their 
present  management  and  their  crosses,  by  hurrying  them  off  to  market  at  the 
early  age  of  three  years,  involves  an  absolute  waste ;  because  if  they  were  kept 
one  year  longer  and  made  ripe  for  the  shambles,  there  would  not  only  be  a  gam 
of  full  one-third  in  weight,  but  they  would  produce  a  quality  of  beef  not  excelled 
in  any  country  or  clime.,,  Tbis  fact  should  command  tho  attention  of  cattle- 
dealers.  The  remainder  of  the  article  treats  principally  on  tho  introduction  of 
large  numbers  of  cattlfe  from  Texas,  which  involves  largo  losses,  not  oniy  to 
purchasers,  but  also  spreading  a  disease  fatal  to  tho  cattle  in  the  districts  through 
which  they  are  driven. 

Clwese  and  cheese  fact  tries. — Tho  secretary's  report  contains  interesting  tables 
in  regard  to  the  production  of  eheeso,  made  up  from  information  obtained  from 
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52  cheese  factories,  located  in  10  of  the  leading  cheese-making  counties,  all  of 
which  are  in  the  "  Western  Reserve,"  on  Lake  Erie.  These  factories  report 
37,050  cows  attached  to  them.  In  1865  thero  were  reported  15^798,210  pounds 
of  cheese  made  in  these  counties,  tho  whole  amount  made  in  the  State  being 
only  16,940,210  pounds.  An  address  of  Mr.  Anson  Bartlett,  of  Lake  county, 
before  the  Cheese  Manufacturers'  Association,  on  "  The  Past,  Present,  and  Future 
of  Cheese-making,"  contains  many  reliable  suggestions  on  this  subject.  At  a 
meeting  of  this  association 'it  was  resolved -unanimously  that  tin  pails  should  be 
used  for  milking  purposes,  and  by  the  same  unanimity  that  the  calf  to  bo  killed 
for  the  rennet  should  bo  at  least  six  days  old,  and  bo  killed  some  20  to  24  hours 
after  sucking ;  much  salt  in  curing  should  be* avoided,  and  rennets  should  not  be 
used  until  six  months  old. 

Sheep  and  swine. — An  increase  is  shown  in  the  number  of  sheep  since  1865 
of  366,232 ;  but  a  decrease  in  value  of  $2,000,000.  Of  swine  tho  increase 
from  1865  is  344,325,  and  the  increased  value  in  the  same  period  $2,160,255, 
The  reports  in  dotail  of  about  30  sheep-shearings  in  the  State  exhibit  a  remark- 
able number  of  very  large  fleeces,  and  give  strong  evidence  that  the  wool-grow- 
ers of  Ohio  are  advancing  rapidly  to  as  great  perfection  as  is  possible  in  pro- 
ducing good  wool  and  large  fleeces. 

Subsoil  drainage  and  drill  culture, — An  address  in  Knox  county  says,  "  There 
is,  perhaps,  scarcely  a  farm  in  this  county  containing  100  acres  which  has  not 
on  it  wet,  marshy,  spongy,  swampy  places,  that  would  richly  pay  tho  owner  to  dry 
up  by  tilling ;  while  there  are  whole  fields,  on  6ome  farms,  of  rich,  low,  wet, 
vegetable  soil,  which,  onoo  drained,  would  pay  the  whole  expense  in  two  or 
t  hree  crops."  From  the  interest  manifested  in  the  reports  from  all  parts  of  the 
State,  and  from  the  fact  that  there  are  52  tile-drain  manufactories  reported  in  the 
State,  it  is  probable  that  a  great  necessity  exists  for  drainage  generally,  and  that 
the  farmers  are  pretty  well  awakened  to  the  importance  of  draining  their  lands. 
Kecent  experience  in  this  country  and  Europe  of  the  benefits  of  drill  culture  is 
given,  from  which  it  appears  very  satisfactorily  demonstrated  that  grain  put  in 
with  drills  will  cause  a  more  certain  and  larger  yield,  and  of  better  quality,  as 
compared  with  broadcast  sowing,  and  with  a  saving  of  about  one-third  of  the 
seed. 

TJtick  sowing  and  thin  sowing. — An  article  by  an  English  farmer  presents  a 
largo  number  of  facts,  obtained  by  an  extensive  correspondence  with  farmers  in 
England  who  have  tested  the  thick  and  the  thin  sowing  of  wheat  during  the 
previous  years.  The  testimony  is  so  strongly  in  favor  of  thin  sowing  that  it 
appears  wonderful  that  English  farmers  have  not  adopted  the  system  generally. 
The  requisitions  are  that  the  land  shall  be  in  the  best  of  tilth,  tho  seed  of  the 
best  character,  and  the  variety  pure ;  also  that  it  be  planted  so  as  tb  give  each 
seed  one  foot  square  of  soil.  It  appears  from  the  experiments  mentioned  that 
tho  more  grains  sown  the  fewer  the  number  of  ears  to  each  grain  per  acre. 
By  special  culture  of  small  spots,  a  crop  at  the  rate  of  108  bushels  per  acre 
has  been  produced,  and  another  of  162  bushels  per  acre.  The  general  yield  is 
stated  to  be  at  least  doubled  by  thin  sowing.  By  thin  sowing  it  must  be  under- 
stood that  but  one  seed  was  dropped  in  a  place.  There  is  an  excellent  recom- 
mendation that  every  farmer  have  a  plot  of  ground  set  apart  to  secure  pure 
peed.  In  this  case  the  seed  must  not  only  be  selected,  but  carefully  picked  over 
by  hand,  rejecting  all  defective  or  imperfect  grains,  and  retaining  only  those 
which  by  their  fulness  show  their  healthy,  vigorous  constitution.  Another  plan 
is  to  select  the  finest  heads  of  the  variety  desired  from  the  fields  before  cutting. 
If  fanners  will  not  do  this  for  themselves  they  should  purchase  from  those  who 
make  a  specialty  of  raising  seed  grain.  The  writer  predicts  tho  increased  de- 
pendence of  England  upon  foreign  countries  for  the  stafT  of  life,  if  some  such 
improved  system  of  raising  wheat  is  not  pursued.     If  England  is  failing  in  this 
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regard,  where  do  we  stand,  when  our  crops  do  not  average  more  than  half  those 
of  England? 

A  paper  written  by  J.  J.  Mechi,  of  Tiptrec,  England,  says  that  the  thick 
sowing  of  grain  is  a  great  national  calamity ;  that  more  crops  fail  to  yield  well 
from  too  much  seed  sown  than  from  too  little  manure.     He  adds : 

Liebig  justly  says  that  the  greatest  enemy  to  a  wheat  plant  is  another  wheat  plant,  for  tho 
very  obvious  reason  that  both  require  the  same  food;  Final  1  heads  and  kernels,  and  weak, 
flabby  straw,  are  the  natural  consequences  of  this  competition.  For  several  years  I  tried  one 
bushol  of  wheat  per  acre  against  two  bushels  per  acre,  both  drilled.  Tho  difference  in  favor 
of  tho  one  bushel  was  equal  to  a  rent  of  30*.  ($7  50)  per  acre. 

The  potato  and  the  cause  of  the  potato  rot. — These  subjects  are  embraced  in 
two  papers.  In  the  first  there  is  this  assertion :  "The  best  and  most  profi table 
seed  is  the  medium  size,  smooth,  and  well-developed  tubers;"  while  in  the  second 
it  is  said  that  "when  the  small  potatoes  alone  were  planted  in  Germany  they 
wero  entirely  exempt  from  the  rot;  but  if  tho  large  ones  were  planted  the  rot 
would  appear  every  wet  season."  It  is  further  asserted,  from  experience,  that 
those  varieties,  the  flesh  of  which  is  of  a  single,  uniform  color,  either  white  or 
yellow,  are  the  least  liable  to  bo  affected  by  the  rot. 

The  exhaustion  of  soils. — This  paper,  translated  from  tho  French,  starts  out 
with  the  historical  fact  that  tho  exhaustion  of  soils  depopulates  the  land  ;  and 
gives  several  prominent  instances  to  prove  tho  proposition.  The  different  modes 
practiced,  and  the  articlo  used  to  restore  the  fertility  of  the  land,  from  tho  earli- 
est recorded  history  of  agricultural  manipulations  of  lands  to  tho  present  day,  are 
given ;  and  the  article  concludes  with  tho  proposition  that  as  all  artificial  ma- 
nures will,  in  no  great  period  of  time,  bo  exhausted,  tho  excrements  of  animals, 
which  derive  their  sustenanco  from  tho  soil,  both  human  and  brute,  must  be 
resorted  to,  to  keep  up  the  necessaiy  producing  standard.  In  the  tables  connected 
with  this  article  it  is  stated  that  it  has  been  demonstrated,  by  accurate  observa- 
tion, that  about  one-half,  by  weight,  of  all  the  dry  matter  (absolutely  free  from 
water)  consumed  as  food  is  deposited  in  tho  form  of  dung  of  animals.  Stable 
manure  resting  until  heated  loses  20  per  cent.,  and  is  reduced  gradually  at  last 
to  50  per  cent,  of  its  original  value. 

Wool  comparisons. — An  exhaustive  articlo  on  tho  subject  of  tho  quality  of 
wool  produced  on  tho  globe  occupies  33  pages  of  tho  report.  It  is  a  translation 
by  Mr.  Eisner,  of  Silesia,  in  which  tho  fineness,  loss  per  cent,  in  washing,  market 
prices,  &c,  in  every  stage  of  condition  of  tho  wools  of  tho  world  are  given.  It 
also  contains  a  description  of  tho  different  families  of  sheep,  and  tho  different 
qualities  and  length  of  6taple  of  their  wools  as  affected  by  climate.  It  is  stated 
that  in  the  humid  climate  of  England  longer  staples  of  wool  are  produced  than 
on  the  samp  sheep  in  diy  climates.  Tho  best  representation  of  nice  combing 
wool  is  tho  Lincolnshire  sheep,  and  it  is  ono  of  the  largest  sheep  races  in  England. 
Ill©  next  in  rank  for  a  long  woolcd  sheep,  in  England,  is  the  Leicester,  which  is 
the  most  generally  distributed  combing  wool  race  of  that  country.  It  is  also 
the  most  tender  of  tho  largo  English  races,  and  its  early  maturity  and  great 
fattening;  propensity  are  its  chief  qualities.  The  third  in  rank  of  combing  wools 
are  tho  Cotswolds,  which  are  a  vigorous  and  hardy  race.  Tho  Southdowns  are 
the  most  important  race  of  England.  Tho  article  is  very  interesting  to  the  wool 
grower. 

Products  qf  tlie  State. — In  a  paper  on  tho  products  of  Ohio  appears  tho  follow- 
ing statements :  That  there  aro  not  less  than  256  establishments  in  tho  State, 
devoted  to  tho  manufacture  of  agricultural  implements  and  machinery,  exhibiting 
the  best  evidences  of  tho  permanent  prosperity  which  Ohio  has  secured  to  herself 
and  that  a  very  rapid  advancement  has  occn  made  in  the  culture  of  the  grape 
and  in  tho  manufacture  of  wines.  The  character  of  the  soil  required  for  the 
grape,  and  the  best  mode  of  managing  vineyards,  all  based  on  tho  experience  of 
growers  of  the  grape,  illustrated  by  engravings  on  the  subject,  are  tho  subjects 
of  an  article  of  importance  to  grape  growers. 


STATE   REPORTS   OF  AGRICULTURE.  353 

The  report  of  the  Ohio  Pomologieal  Society  occupies  64  pages,  and  the  dis- 
cussions in  regard  to  the  best  varieties  of  fruits,  remedies,  experiments,  &c., 
possess  much  of  interest  to  the  fruit  grower.  * 

An  address  on  "  European  and  American  agriculture,"  by  John  II.  Klippart, 
secretary  of  the  board,  occupies  22  pages.  Mr.  K.  made  a  pretty  thorough 
examination  of  the  European  system  of  agriculture  on  his  recent  visit  to  Europe, 
and  presents  many  valuable  facts  in  regard  to  what  he  saw  there,  which  ho  com- 
pares with  the  systems  of  agriculture  practiced  in  this  country.  Ho  also  describes 
the  approved  artificial  stone,  exhibited  at  the  Exposition,  and  points  out  its 
advantages,  and  gives  the  mode  in  which  buildings  are  constructed  with  it. 

Papers  on  the  gypsum  beds  of  the  State  of  Ohio,  and  the  economy  of  the  use 
of  this  mineral  on  the  soil ;  on  sugar,  from  the  sorghum  plants ;  rainfall  and 
channels  to  the  sea 5  on  the  wheat-exporting  power  of  the  united  States;  and 
on  the  soils  of  Ohio,  contain  much  interesting  matter. 

The  laws  of  the  State  for  the  encouragement  of  agriculture  follow  the 
report  of  the  secretary,  and  may  be  found  in  every  volume  issued  by  this  board— 
a  practice  worthy  of  imitation. 

INDIANA. 

There  was  no  volume  of  the  transactions  of  the  "  Indiana  State  Board  of 
Agriculture"  published  for  1866.  The  one  before  us  is  the  ninth  report  of  the 
board  for  the  years  1862  to  1867,  inclusive,  with  an  abstract  of  the  reports  of 
county  societies  for  1867.  It  contains  697  pages.  More  than  half  the  volume  is 
appropriated  to  the  proceedings  of  the  Styte  society  and  board,  principally  on  its 
own  business,  awaras  of  premiums,  and  the  constitution  of  the  society,  which  was 
adopted  in  1860.  The  society  owns  ample  grounds  near  Indianapolis,  for  exhi- 
bitions, for  which  purpose  thov  are. reported  to  be  well  fitted  up.  Tho  14th 
annual  State  fair  was  held  at  Indianapolis  on  the  2d,  3d,  4th,  and  5th  days  of 
October,  1866.  Tho  aggregate  amount  paid  for  premiums  was  $3,488,  divided 
as  follows :  For  live-stock,  $2,132 ;  agricultural,  $174 ;  fruit,  wines,  and  flowers, 
$325;  mechanical,  $272,  and  42  diplomas,  2  gold  medals,  7  silver  medals,  and 
6  bronze  medals  ;  domestic  manufactures,  $155,  and  1  silver  medal ;  needle-work, 
$177,  and  2  diplomas;  butter,  cheese,  honey,  bread,  &c.,  $121,  and  two  silver 
cups;  paintings  and  pictures,  $84;  scientific  and  musical  instruments,  $48,  4 
diplomas  and  2  bronzo  medals.  Tho  reports  on  tho  working  machinery  on 
tho  ground  are  yery  full  and  satisfactory. 

The  premium  for  best  wheat  was  awarded  for  an  acre  of  red  wheat  yielding 
26  bushels,  being  tho  average  of  13  acres,  at  an  averago  cost  of  $6  75  per  acre ; 
and  for  best  corn,  for  a  lot  yielding  148  bushels  and  a  fraction  on  one  acre,  from 
a  field  which  averaged  121  bushels  and  a  fraction  per  acre,  at  a  cost  of  $7  per 
acre. 

The  committee  of  awards  on  Cashmere  goats  strongly  recommend  the  raising 
of  this  class  of  animals,  because  they  are  found  to  be  very  profitable  in  Indiana. 

The  committee  of  awards  on  fruits  highly  commend  Indjana  as  a  good  fruit- 
'growing  State,  but  deprecate  the  losses  arising  from  deception  by  those  from 
whom  the  farmers  purchase  their  trees,  &c. 

There  are  21  reports  from  as  many  county  agricultural  societies,  which  state 
that  there  is  a  continued  advance  in  agricultural  improvement. 

The  societies  generally  own  the  ground  on  which  they  hold  their  fairs,  and 
thoy  aro  free  from  debt.  The  aggregate  number  of  entries  for  exhibition,  &c, 
in  1867,  was  11,127,  and  the  total  amount  paid  for  premiums,  $20,930 ;  gross 
receipts,  $35,187. 

About  200  pages  of  the  report  (tho  appendix)  are  devoted  principally  to 

addresses  and  short  essays,  under  tho  following  titles :  Breeding  and  raising  of 

cattle,  and  management  of  milch  cows;  deep  ploughing;  under-draining  and 

grasses;  description  of  Putnam  county;  drift  formation  in  Fulton  county ;  mineral 

23 
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resources  of  Indiana;  and  the  reports  of  the  commissioners  to  the  Paris  Exposition, 
the  latter  occupying  aboot  half  of  the  appendix. 

From  these  several  papers  the  following  statements  are  abstracted :  That 
nearly  the  whole  State  of  Indiana  is  a  heavy  drift  formation,  to  a  depth  of  from 
10  to  100  feet ;  that  the  mineral  resources  of  Indiana,  so  far  as  have  been 
examined,  exhibit  a  deposit  of  coal,  principally  in  the  counties  of  Orange, 
Lawrence,  Monroe,  Owen,  Putnam,  Parke,  Fountain,  and  Warren,  equal  to  10 
feet  in  thickness,  covering  8,000  square  miles ;  of  iron,  a  considerable  quantity 
of  bog  ore,  containing  from  30  to  40  per  cent,  of  iron,  and  easily  reduced ;  and  of 
stone,  excellent  for  building  purposes,  distributed  over  the  State.  Salt  has  been 
manufactured  in  the  State,  but  it  is  a  question  whether  it  can  be  done  now 
economically.  Deep  ploughing  and  under-draining  of  the  lands  are  strongly 
urged ;  the  profits  of  grazing  a  good,  thrifty,  common  steer  in  Putnam  county  are 
usually  estimated  at  about  $20  during  the  spring,  summer,  and  autumn;  that 
during  the  month  of  May  three  steers  gave  a  gain  of  420  pounds;  June,  325 
pounds;  July,  145  pounds ;  and  August,  only  60  pounds.  The  profits  of  cattle- 
grazing  are  inducing  many  to  raise  and  feed  cattle,  to  the  great  advantage  also 
of  the  land.  Goocf  crops  of  wheat  are  not  raised  because  the  lands  are  not 
manured. 

MICHIGAN. 

The  volurne  under  review  contains  400  pages,  322  of  which  are  occupied  by 
the  "Fifth  annual  report  of  the  secretary  of  the  State  Board  of  Agriculture,w  for 
the  year  18C6,  the  "  Register  of  meteorological  observations  for  1865,"  and  the 
"State  laws  relating  to  agriculture." 

In  the  secretary's  summary  of  the  operations  on  the  State  college  farm,  he 
says:  After  several  years7  trial,  preference  is  given*  to  the  Golden  Ball  turnip  for 
early  feeding,  and  to  Skirving's  Swede  turnip,  and  Yellow  Globe  mangel-wurzel, 
for  winter  and  early  spring  feeding.  The  root  crop  is  considered  by  him  an 
important  one  in  stock  feeding.  The  Short-horn,  Devon,  Galloway,  and  Ayrshire 
cattle,  with  their  crosses,  are  bred  on  the  farm.  Of  the  Galloways,  experience 
thus  far  supports  the  opinion  that  this  will  be  a  very  useful  breed  for  that  State* 
Of  sheep,  the  Merinos,  Silesian  Merinos,  Southdowns,  Cotswolds,  and  Scotch 
black-faced  are  bred  on  the  farm.  The  fleeces  of  a  ram  and  ewe  of  the  Cots- 
wold  averaged  over  16  pounds  each,  worth  50  cents  per  pound.  Of  hogs,  the 
Essex,  Suftolk,  and  Chester  county  breeds  are  specially  mentioned.  The  Essex 
is  held  in  high  estimation  wherever  it  has  been  proved.  Tho  value  of  the  farm 
products  for  the  year  was  $5,125  16,  and  the  expenditures  $2,532  93,  showing 
a  profit  of  $2,592  23.  The  new  Peach-Blow  potato  proves  to  be  valuable  bot£ 
for  quality  and  productiveness.  Beans  and  potatoes  wore  cultivated  in  the 
orchard  for  tho  benefit  of  the  trees.  In  connection  with  this  fact,  it  is  stated 
that  the  trees  produced  no  fruit.  Several  hundred  of  the  Norway  spruce  and 
the  arbor  xitse  were  set  out  for  tho  protection  of  fruit  trees  from  tho  high  winds. 
Tho  receipts  from  the  productive  branches  of  the  horticultural  department  were 
$10  29  in  excess  of  expenses. 

Tho  report  of  the  treasurer  follows  that  of  the  secretary,  in  which  all  the 
receipts  and  expenditures  of  the  college  and  farm  are  given  in  detail.  The  esti- 
mates of  expenditures  for  the  next  two  years  amount  to  $44,318  16. 

In  the  report  on  experiments  in  practical  agriculture  are  found  the  following : 
In  the  application  of  manures  to  lands,  horse  manures  havo  proved  tho  most 
valuable,  cow  manure  next,  and  nearly  equal.  One  of  the  conclusions  asserts 
that  "it  is  difficult  to  obtain  a  reliable  standard  of  comparison  by  which  the 
results  of  field  experiments  may  bo  tested."  In  feeding  pigs  on  milk  it  was 
found  that  to  produce  one  pound  of  live  weight  the  first  week  after  birth,  7^0 
pounds  of  milk  were  required;  7.92  pounds  in  second  week ;  11.81  pounds*  in 
third  week;  and  10.13  pounds  in  fourth  week;  average  for  four  weeks,  9.26* 
pounds. 
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In  consequence  of  a  very  unfavorable  season  the  wheat  crop  in  1866  was  con- 
siderably below  the  averago,  and  clover  was  nearly  as  badly  injured  as  wheat ; 
oats  ami  barley  gave  a  fair  yield;  Indian  corn  was  greatly  damaged  by  frost ; 
potatoes,  one  of  the  most  important  crops  of  the  State,  were  successful  and  of 
excel lont  quality,  especially  in  the  sandy  soils;  apples  throughout  the  State 
averaged  only  a  small  yield;  peaches  generally  failed,  except  along  the  lake 
shores;  grapes  did  not  generally  succeed  so  well  as  in  1865,  except  in  some 
favored  localities. 

Under  the  head  of  "New  crops  in  the  State/7  sorghum  and  its  products  are 
included.  The  amount  of  sorghum  molasses  made  in  1866  is  stated  to  be  800,000 
gallons,  and  the  sorghum  interest  is  fast  increasing.  The  hop  is  also  named  as 
one  of  the  new  crops.  Its  cultivation  in  Michigan  has  been  followed  with  varied 
success,  the  profits  generally  satisfactory ;  the  climate  of  the  State  seems  well 
adapted  to  its  growtn,and  the  average  crop  is  estimated  to  be  not  less  than  1,000 
pounds  per  acre,  and  the  average  price  35  cents.  An  experienced  hop-grower 
says  that  the  principal  requisites  for  the  growth  of  the  hop  are  a  dry,  sandy,  or 
gravelly  soil  made  rich  by  barn-yard,  manure,  and  a  proper  protection  from  the 
windB.  An  article  is  introduced  from  an  English  hop-grower,  which  gives  a 
brief  but  very  comprehensive  description  of  the  manner  of  raising  and  preparing 
hops  for  market  in  England.  This  is  followed  by  an  article  on  hop-houses  ana 
hop-boxes,  illustrated  by  cuts,  by  a  hop-grower  in  Wisconsin. 

In  regard  to  the  rotation  of  crops,  a  lecture  delivered  in  Scotland,  republished 
in  this  volume,  contains  much  valuable  raatjer.  The  lecturer  says,  although 
rotation  is  admitted  to  be  highly  beneficial  as  at  present  practiced,  yet  no  satis- 
factory explanation  has  been  discovered  for  the  results.  The  Romans  had  some 
idea  of  k,  not  veiy  different  from  that  at  present  entertained.  The  lecturer 
recommends  continued  and  minute  observations  of  all  facts  likely  to  throw  light 
upon  it. 

On  the  subject  of  "  the  factory  system  of  cheese-making,,,  tho  secretary  men- 
tions, as  a  gratifying  fact,  that  the  making  of  cheese  by  this  system  has  been 
commenced  in  Michigan.  Ho  gives  the  statement  of  a  correspondent  who  has 
a  factory  which  uses  tho  milk  from  230  cows.  He  says  that,  to  make  factories 
profitable,  the  milk  of  at  least  400  cows  should  be  used.  He  mentions  three 
other  factories  in  Michigan,  which  probably  make  up  the  whole  number  in  the 
State.  The  article  is  chiefly  occupied  with  an  address  on  the  principles  of 
cheese-making,  by  X.  A.  Willard,  of  New  York,  the  author  of  an  article  more 
in  detail,  published  in  tho  report  of  this  Department  for  1866,  in  which  he 
asserts  that  u  no  branch  of  fanning  offers  a  prospect  of  better  or  more  permanent 
remuneration  than  the  dairy P  * 

Premium  farms. — The  committee  appointed  by  the  State  Agricultural  Society 
to  examine  the  farms  entered  for  premiums,  state  that  there  were  six  entered, 
which  were  visited  in  the  order  named  below. 

The  first,  located  in  Oakland  county,  22  miles  from  Detroit,  the  principal 
market  for  the  produce  of  tho  farm  ;  the  only  means  of  reaching  the  city  being 
a  good  turnpike  road.  It  contained  160  acres,  130  of  which  were  improved  and 
under  cultivation,  30  acres  being  a  wood  lot.  Two  thousand  rods  of  drain  tile 
wero  laid  on  the  farm,  not  less  than  three  feet  below  the  surface.  The  farm  was 
stocked  with  9  horses,  11  head  of  cattle,  6  milch  cows,  and  1  bull;  the  rule 
being  to  keep  one  good  milch  cow  for  every  two  persons  in  the  family ;  130 
sheep,  or  one  for  every  acre  of  improved  land;  and  10  swine,  all  the  animals 
being  of  the  best  crosses.  The  system  pursued  was  mixed  husbandly,  there 
being,  in  1866,  16  acres  in  wheat,  20  acres  in  corn,  15  acres  in  potatoes,  20  acres 
in  hay,  and  50  acres  in  pasture.  The  wheat  and  potatoes  were  the  only  crops 
so!ti  ;  the  manure  pile  was  strictly  attended  to ;  no  feeding  crop  was  sold ;  tne 
amount  paid  for  labor  was  $260 ;  after  supporting  a  family  of  10  persons,  each 
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improved  acre  brought  in  a  return  of  $22  59J,  which  the  committee  report  as  a 
remarkable  result  in  strictly  legitimate  farming. 

The  second,  in  Shiawassee  county,  18  miles  from  a  market,  contained  220 
acres,  150  of  which  were  under  cultivation.  Of  stock  there  were  300  sheep, 
and  22  hdrses,  cows,  &c.  Of  crops,  40  acres  of  wheat,  7  acres  of  corn,  8  acres 
of  peas,  6  acres  of  oats,  40  acres  of  hay,  and  80  acres  in  pasture.  There  was 
also  pasturage  for  150  more  sheep  during  the  season.  Amount  paid  for  labor, 
$190.  The  farm  supports  a  family  of  13  persons,  and  the  improved  land  returns 
$12  33  per  acre. 

The  third,  in  Clinton  county,  15  miles  from  St.  John's,  contained  2S0  acres, 
2-20  of  which  were  under  cultivation,  with  not  half  an  acre  of  waste  land  on  the 
place.  The  live  stock  consisted  of  11  horses,  6  of  which  were  kept  for  work,  6 
railoh  cows,  a  yoke  of  oxen,  6  two-year  olds  and  4  yearlings,  and  6  swine 
Wheat  is  the  main  money  crop.  The  crops  of  the  year  were  50  acres  of  wheat, 
averaging  20  bushels  per  acre  j  18  acres  of  corn,  10  acres  of  oats,  40  acres  ot 
hay,  70  acres  in  pasture,  and  10  acres  in  clover  seed.  The  farm  supports  a  family 
of  6  persons ;  paid  out  for  labor  about  3450 ;  income  per  improved  acre,  $9  50. 

The  fourth,  in  Hillsdale  county,  contained  220  acres,  40  of  which  were  in 
timber.  It  had  1,260  rods  of  under-drain,  which  cost,  on  an  average,  75  cents 
per  rod.  The  live  stock  consisted  of  9  horses,  5  of  which  were  kept  for  work, 
the  remainder  young  stock  j  5  milch  cows,  7  three  year  old  steers,  6  yearlings 
and  two-year  olds,  5  sows  and  30  pigs,  and  370  sheep,  including  lambs.  The 
main  money  products  of  this  farm  were  wool  and  live  stock.  The  family  averaged 
f  1  persons ;  amount  paid  for  labor,  $300 ;  average  income  per  acre  of  improved 
land,  $16  50. 

The  fifth,  in  Kalamazoo  county,  embraced  360  acres,  340  improved  and  20  in 
wood.  The  system  on  this  farm  made  wheat  and  wool  the  leading  money  crops. 
It  had  375  sheep,  and  51  animals  of  all  other  kinds.  The  family  averaged  9 
persons,  and  the  income  was  $14  30  per  improved  acre.  This  farm  was  awarded 
the  first  premium  of  $100. 

The  sixth,  in  Cass  county,  contained  110  acres,  80  of  which  wore  under  culti- 
vation, and  30  in  timber.  The  live  stock  consisted  of  80  animals,  50  of  which 
were  sheep.  It  had  a  nursery  of  fruit  trees,  containing  10  acres.  The  returns 
show  an  income  of  $29  60  for  each  improved  acre,  but  about  $7  58  should  be 
deducted  for  the  nursery,  as  not  strictly  belonging  to  agricultural  industry.  The 
fences  were  composed  largely  of  the  Virginia  thorn,  which  the  committee  decided 
to  be  the  best  hedge  they  had  seen  in  the  State,  and  which  the  proprietor  of  the 
form,  after  various  experiments,  considered  superior  to  all  other  thorn  hedges. 
Large  and  small  fruits  were  extensively  cultivated  upon  tho  farm.  This  farm 
was  awarded  the  second  premium  of  $75.  > 

All  the  foregoing  farms  were  highly  commended  for  general  good  manage- 
ment and  excellent  arrangements  and  improvements.  It  will  bo  seen,  however, 
that  the  sheep  farms  gave  the  largest  income. 

County  societies. — Thirty-seven  pages  are  occupied  with  reports  from  county 
agricultural  societies^  which  are  generally  interesting,  and  in  some  instances  the 
specific  details  of  tho  mode  of  cultivating,  and  tho  cost  of,  some  of  the  leadiug 
crops,  are  of  value  to  tho  farmers  of  the  State.  Tho  number  of  county  societies 
reporting  is  19. 

Animals,  breeding,  <£c. — A  valuable  article  on  the  "  principles  of  breeding," 
by  John  S.  Sebright,  England,  with  practical  comments  by  Sanferd  Howard, 
establishes  tho  following  facts:  That  judicious  breeding  in-and-in  improves 
the  animal  in  tho  points  desired,  if  possessed  by  both  male  and  female ;  that  tbe 
mixing  of  two  distinct  breeds,  however,  with  the  view  of  uniting  tho  valuable 
properties  of  both,  is  not  approved ;  in  reference  to  sheep,  "  experience  has  pro  ted 
that  tho  greatest  quantity  of  yolk  does  not  accompany  tho  finest  fleeces." 

On  tho  "  precocity  of  development  in  animals,"  it  is  alleged  that  early  maturity 
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may  be  attained,  especially  in  cattle  and  sheep  destined  for  the  shambles. 
"Animals,  like  plants,  that  grow  rapidly,  are  less  firm  in  tissue  and  decay  sooner 
than  those  of  slow  growth."  The  article,  after  discussing  the  several  points  pre- 
sented in  the  forcing  system,  admits  that  while  the  breeders  may  be  benefited 
by  pursuing  it,  the  purchasers,  especially  of  those  animals  intended  for  use  in 
any  way,  will  be  more  or  less  the  sufforers.  The  paper  concludes  with  the  hope 
u  that  the  forcing  system  shall  no  longer  exist  under  a  false  designation,  that 
men  shall  not  in  future  speak  of  the  artificial  induction  of  disease,  of  premature 
development,  and  of  systematic  degeneration,  under  the  imposing  terms,  culti- 
vation and  improvement," 

History  and  characteristics  of  the  Devon  breed  of  cattle. — In  an  article  on  this 
subject  it  is  claimed  that  the  antiquity  of  this  stock,  as  a  distinct  family,  is  equal 
to  that  of  any  other  breed.  For  the  union  of  the  important  qualities,  as  milking, 
beef,  and  the  yoke,  it  is  superior  to  any  other  breed  in  this  country.  In  Michigan, 
these  cattle  are  equally  valuable  for  beef  and  labor,  but  for  milking  they  are 
inferior,  and  where  dairying  is  pursued  as  a  special  business  the  secretary  thinks 
the  Devons  will  not  bo  adopted.  This  differs  from  other  information  on  that 
point. 

Public  sheep-shearings. — On  what  principles  should  they  be  conducted  t  This 
article,  by  the  secretary,  argues  the  inutility  of  sheep-shearings,  as  at  present 
conducted,  and  makes  some  excellent  suggestions  in  regard  to  points  to  be  obsewed, 
to  render  competitive  shearings  useful. 

Profits  and  management  of  poultry. — A  member  of  the  Koyal  Agricultural 
College,  in  treating  upon  this  subject,  gives  some  very  useful  information  in 
regard  to  the  rearing  of  poultry,  especially  chickens,  from  which  are  abstracted 
the  following  points :  Two  cocks  with  eight  hens  in  separate  yards  for  breeding  j 
for  eggs  only  the  proportion  of  sexes  is  immaterial ;  the  hen  continues  for  two, 
and  almost  three  years,  in  the  best  state  for  breeding ;  the  fresher  the  egg  the 
better  for  breeding ;  to  promote  laying,  give  bones  and  scraps  of  cooked  meat ; 
separate  the  broods  to  preserve  health,  choosing  safe  and  sunny  places  for  the 
coops ;  mate  one  gander  with  not  more  than  three  geese.  The  article  closes 
with  treatments  for  the  diseases  to  which  chickens  are  subject. 

Injurious  insects. — We  find  the  following  approved  remedies  against  the  rav- 
ages of  the  canker-worm.  A  strip  of  sheep-skin  with  the  wool  on,  fastened  as  a 
belt  around  the  tree,  has  been  found  very  effective.  It  should  be  put  around  the 
trees  early  in  November.  It  should  not  be  less  than  two  inches  in  width,  and 
the  wool  should  be  three-fourths  of  an  inch  to  an  inch  in  length.  Great  care 
should  be  taken  that  no  space  be  left  through  which  the  insect  can  pass.  Expe- 
rience has  proved  that  the  remedy  is  perfect  when  properly  applied.  As  spiders 
form  their  webs  in  all  directions,  care  should  be  taken  to  destroy  everything  that 
will  permit  a  communication  from  below  the  protector  and  over  it  to  the  tree, 
as  the  moths  will  pass  along  upon  the  webs  about  as  readily  as  if  there  were  no 
protection  there.  Other  modes  of  protection  may  be  as  efficacious,  if  the  same 
care  and  attention  are  observed ;  but  it  is  an  object  to  get  a  protection  that  will 
prove  effectual'  with  the  least  expenditure  of  time,  money,  and  labor.  It  is  recom- 
mended to  destroy  all  the  trees  that  have  become  defoliated  by  this  worm,  as  they 
will  not  bear  fruit  again,  [t]  After  their  removal  the  younger  trees  can  be 
more  easily  managed,  to  all  of  which  the  sheep-skin  belts  should  bo  applied. 

The  white  grub. — In  its  perfect  stato  this  larva  is  called  the  May-bug  or  May- 
beetle,  and  closely  resembles  tho  European  cockchafer.  In  the  latter  part  of 
July  and  in  August  the  grubs  are  very  numerous  in  eld  meadows  and  pastures. 
Attention  is  drawn  to  them  by  spots  of  sward  becoming  dead,  as  if  killed  by 
drought.  On  turning  up  some  of  the  dead  turf  the  grass  roots  are  found  to  be 
eaten  off  an  inch  or  two  below  tho  surface,  permitting  the  turf  to  bo  rolled  up 
like  a  carpet.     They  carefully  reject  every  root  of  clover.     It  is  known,  however, 
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that  they  eat  the  roots  of  young  fi  alt-trees,  and  sometimes  do  great  injury  to 
strawberry-plants,  Indian  corn,  wheat,  and  potatoes.  In  all  States  they  are 
preyed  upon  by  various  animals.  No  doubt  an  immense  number  might  be 
destroyed  by  turning  hogs  into  the  fields  where  the  grass  has  been  killed 
"  Where  the  ground  has  been  overrun  by  the  grubs  it  is  frequently  advisable  to 
plough  it,  and  either  sow  it  to  winter  wheat  or  rye,  or  reseed  it  to  grass."  As 
the  larva  of  the  insect,  at  the  approach  of  winter,  descends  into  the  ground  to  a 
greater  depth  than  can  be  easily  reached  by  the  plough  it  cannot  be  thus  turned 
up  to  be  killed  by  the  frost  late  in  the  fall. 

Preservation  of  forests,  dc.—X  long  discussion  took  place  at  one  of  the  meetings 
of  the  board  in  regard  to  the  destruction  of  forest  trees  in  Michigan,  which  it  is 
stated,  if  not  soon  arrested,  will  prove  a  serious  loss  to  the  State  in  the  want  of 
shelter  to  crops,  fruit  trees,  &c.  The  influences  of  climate,  rainfall,  winds,  &c, 
on  the  productions  of  the  State,  were  also  discussed,  and  a  memorial  to  the  legis- 
lature was  considered,  urging  the  necessity  of  legislation  for  checking  the  evil 
referred  to,  and  encouraging  the  planting  of  forest  trees  for  shelter,  &c. 

The  report  also  contains  an  article  on  "  Improved  agricultural  implements," 
and  one  on  the  "  Fruits  along  the  eastern  shore  of  Lake  Michigan,"  relating 
principally  to  the  peach  orchards,  showing  that  tho  peach,  as  well  as  the  grape 
and  other  fruits,  has  been  a  source  of  great  profit  to  the  producers ;  besides,  it 
embraces  24  pages  of  tables  of  the  meterological  observations,  taken  at  the  State 
Agricultural  College,  closing  wkh  the  laws  of  the  State  relating  to  agriculture, 

IOWA. 

The  report  of  the  secretary  of  the  Iowa  State  Agricultural  Society  for  1866 
opens  with  congratulations  upon  tho  steady  advancement  of  tho  products  and 
improvements  of  tho  State,  especially  tho  growing  of  timber,  in  which  a  very 
general  interest  is  manifest.  He  states  that,  in  1863,  one  aero  to  every  572  acres 
of  land  enclosed  was  planted  in  timber  trees,  which  was  increased  in  1865  to 
one  acre  to  every  260  acres  of  enclosed  land.  It  is  also  stated  that  one-third  of 
all  the  wheat  sent  to  Chicago  in  1866  was  the  product  of  Iowa.  The  number 
of  county  societies  reporting  in  1866  was  40,  the  aggregate  membership  of 
which  was  9,270,  and  the  amount  of  receipts  $20,248.  If  some  five  or  six  more 
of  the  largest  societies  had  reported,  the  aggregate  membership  would  have  been 
12,000,  and  the  receipts  fully  835,000;  and  adding  the  receipts  of  tho  State 
society  the  total  amount  would  be  $41,460. 

The  thirteenth  annual  fair  was  held  at  Burlington,  at  which  the  number  of 
entries  was  1,334,  being  more  than  in  any  previous  year,  although  there  never 
had  been  a  season  so  unpropitious,  rain  falling  every  day.  These  entries  were 
divided  as  follows:  Cattle,  79;  horses,  176;  mules,  30;  sheep,  159;  swine,  27; 
agricultural  implements,  205 ;  farm  products,  139 ;  other  classes,  519.  To  exhibit 
the  rapidly  growing  commerce  of  the  State,  tabular  statements  are  given  of  the 
carrying  trade  of  every  railroad  in  the  State,  imports  and  exports.  At  the  winter 
meetings  of  the  society  the  reports  of  committees  on  essays,  field  crops,  &c.,  were 
received,  from  which  are  abstracted  the  following  important  facts  for  general 
information,  especially  for  the  northwest : 

Sorghum  sirup  and  sorghum  sugar. — The  leading  points  in  the  statements 
accompanying  the  specimens  of  tho  ten  gallons  of  sorghum  simp  which  received 
the  first  premium  are,  that  it  was  made  from  two  varieties  of  cant,  the  early 
sorghum  and  tho  Liberian,  on  the  20th  of  September,  in  Cook's  rocker  evaporator, 
without  chemicals.  The  statement  accompanying  the  sirup  receiving  the  second 
premium  is  as  follows : 

The  sorghum  was  raised* on  high,  rolling  prairie,  the  frost  killing  about  half  the  leaves  on 
the  21  st  of  September,  before  the  seeds  were  ripe  enough  to  change  color;  but  it  stood  UU 
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the  BtscU  turned  brown,  and  was  then  cut  and  hauled  to  the  mill.  The  cane  was  crushed 
In  an  iron  mill,  and  boiled  in  one  of  Clark  &  Utter's  railway  evaporators,  with  cast-iron 
pan  to  finish  in,  and  with  no  extra  clarifying  except  to  skiih  well. 

For  sugar. — The  party  receiving  the  first  premium  gave  the  following  as  his 
mode  of  making  it : 

Strip,  cut,  and  work  up  the  cane  the  same  day,  if  possible.  I  take  the  sorghum  (  Otafieitan  ) 
when  just  fairly  in  bloom.  In  no  case  do  I  allow  the  seed  to  mature  when  I  wish  to  make 
sugar;  but  for  No.  1  sirup  I  let  the  seed  mature.  For  sugar,  I  boil  the  sirup  very  heavy 
and  rapidly ;  desiccate  thoroughly  and  cool  quickly.  I  use  the  Cook  evaporator.  Wlieu  the 
sirup  is  reduced  sufficiently  I  run  it  through  a  cooler  made  as  follows:  A  tin  pipe  six  feet 
long,  two  inches  in  diameter,  immersed  in  a  box  of  cold  water;  at  the  receiving  cud  is  a 
funnel  turned  up  at  right  angles  with  the  main  pipe.  The  sirup,  when  passed  through  the 
pipe,  is  cool  enough  to  be  run  into  a  barrel,  where  I  leave  it  to  granulate ;  set  the  barrels  on 
.  end,  and  remove  the  top  head,  and,  if  possible,  keep  the  room  at  about  70°  to  8u°.  When 
sufficiently  granulated,  mix  a  little  water  with  the  mush  sugar,  and  drain  tho  mush  with 
Hunts's  centrifugal  sugar  draiuor. 

From  tho  reports  received  from  nearly  every  section  of  the  tlie  State  it  appears 
that  the  "Chinese/7  first  introduced  into  the  State  from  the  Patent  Office,  makes 
the  best  sirup  when  the  seed  is  pure;  and  that  any  of  the  leading  varieties,  not 
corrupted  by  hybridizing  with  broom-corn,  wiU  do  very  well  if  properly  manu- 
factured; that  the  black  Imphee  is  preferred  in  the  northern  counties,  because  it 
ripens  early;  that  no  chemicals  are  used;  that  ripe  cane  makes  the  best  sirup; 
that  no  sugar  is  made  worth  mentioning ;  that  the  product  per  acre  averages  100 
gallons;  that  it  sells  at  an  average  of  70  cents  per  gallon ;  that  high,  rolling 
prairie  produces  the  best  crops  for  making  sirup ;  and  that  the  sorghum  is  not  grown 
to  the  same  extent  as  in  former  years. 

Grain. — The  committee  state  that  circulars  of  interrogation  were  sent  to  100 
counties,  in  regard  to  wheat,  corn,  rye,  oats,  buckwheat,  and  barley ;  and  that 
but  ten  counties  reported,  from  which  we  gather  the  following:  That  the  product 
of  wheat  averages  14  bushels  per  acre;  the  China  Tea  and  Scotch  Fife  varieties, 
being  the  most  cultivated,  sold  at  an  average  of  81  25  per  bushel  at  homa;  that 
the  crop  is  not  generally  so  profitable  as  corn,  but  this  year  equally  so ;  sub- 
soiling,  draining,  and  drilling  are  but  little  practiced;  upland  clay  soil  best 
adapted  to  wheat  culture;  "  Seed  sown  on  corn  stubble,"  says  one  of  tho  reports, 
.  the  others  not  responding  to  that  question.  That  the  product  of  corn  averages 
47  bushels  per  acre;  the  average  of  extraordinary  crops,  95  bushels  per  acre; 
average  cost  of  raising  an  acre  of  com,  when  properly  cultivated,  $6*;,  fall  and 
spring  ploughing  produce  the  best  crops,  and  manuring  pays  well,  although  little 
practiced ;  the  crop  is  generally  fed  to  stock,  both  on  and  off  tho  ear.  Kye  is 
raised  to  a  very  small  extent,  not  being  considered  so  profitable  as  other  crops. 
Oats  are  considered  a  fair  paying  crop,  but  not  equal  to  corn ;  the  product  per 
acre  averages  40  bushels ;  they  are  usually  sown  upon  corn-stubble  ground  and 
harrowed  in;  the  varieties  generally  grown  are  the  Black  and  tho  White,  and  the 
Poland,  where  grown,  give  excellent  satisfaction.  But  little  buckwheat  is 
raised,  some  considering  it  no  better  than  a  weed,  others  that  the  crop  is  too 
uncertain,  &c.  Barley  is  not  raised  to  much  extent;  40  bushels  is  considered  a 
fair  yield. 

Boot-crops. — Of  the  root-crops  for  which  premiums  were  paid,  280  bu&hela  of 
potatoes  were  raised,  at  a  cost  of  814  per  acre,  in  tho  following  manner:  "Rich 
prairie  soil,  lying  to  tho  southwest,  ploughed  deep  tho  12th  of  May,  well  harrowed, 
and  drawn  off  in  hills,  3  feet  apart ;  planted  nine  bushels  of  Peach  Blows  per 
acre,  two  pieces  in  a  hill;  covered  with  a  hoe;  cultivated  once;  double  shovelled 
twice,  and  ploughed  between  them  once."  An  average  of  1,496  bushels  of  carrots 
per  acre  was  produced,  at  an  average  cost  of  $19  per  acre,  as  follows :  u  On  rolling 
land,  made  rich  with  manure,  lying  to  the  south;  ploughed  12  inches  deep,  tho 
15th  of  April;  harrowed  fine,  drilled  in  rows  16  inches  apart,  between  drills; 
soon  as  up,  hoed  them  often  to  keep  free  from  weeds;  variety,  loug  orange;  time 
of  digging,  1st  of  November.7'    The  average  yield  per  acre  of  onions  was  928 
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bushels,  at  an  average  cost  of  $32  per  acre,  as  follows :  "On  rich  prairie  land, 
lying  to  tlie  southeast ;  ploughed  as  soon  as  the  frost  was  out ;  harrowed  well  and 
rolled  down  smooth  j  then  milled  in  four  pounds  of  red  Wctbersfield  seed  per 
acre;  as  soon  as  up  hoed  well  with  hand  hoe;  gathered  from  1st  of  September  to 
last  of  October." 

Swine. — The  Gommittee  on  swine  express  regret  that  only  nine  counties  replied 
to  their  circular  letter.  Their  reports  state  that  the  Chester  White  and  Suffolk 
breeds,  and  their  crosses,  are  the  kinds  generally  raised  in  those  counties,  and  at 
an  average  profit  exceeding  that  from  sheep. 

Sheep. — The  committee  on  sheep  had  replies  from  25  counties,  from  which  it 
appeal's  that  the  Spanish  Merino  and  its  grades  are  the  most  profitable  sheep, 
and  best  adapted  to  that  State.  A  few  report  in  favor  of  the  long-wooled- 
families,  Cotswold,  Leicester,  &c.  The  average  cost  of  keeping  is  $1  06  per 
head,  and  the  average  yield  of  wool  four  pounds. 

Cattle. — Reports  from  but  few  counties  were  received  by  the  committee,  from 
which  wo  find  that  both  the  pure  Durhams  and  Devons,  with  their  crosses,. are 
distributed  to  a  considerable  extent ;  the  former  are  at  least  three  to  one-  of 
the  latter,  and  arc  principally  raised  for  their  beef-making  qualities,  the  Devons 
for  milk  and  work ;  the  drovers  give  a  small  percentage  more  for  graded  stock, 
at  samo  age  and  condition,  than  for  the  native  or  common.  The  average  profits 
in  raising  cattle  are  from  20  to  35  per  cent,  on  the  capital  invested ;  the  average 
cost  of  wintering  cattle  per  head  is  about  SI  1 :  in  the  western  part  of  the  State 
they  are  kept  at  a  cost  not  above  $5  for  the  whole  year ;  proper  shelter  in  the 
winter  is  the  exception  rather  than  the  rule ;  there  are  no  diseases ;  the  market 
is  at  home  or  Chicago.  A  correspondent  in  the  western  part  of  the  State  gives 
the  following  statement : 

A  calf  at  weaning  time  is  worth  $8 :  wintering  foftr  years,  $20  ;  s&t,  $2 ;  the  animal  worth 
at  present  prices  $f>0.    A  heifer  or  cow.  three  years  old,  costs  $21  50 ;  sells  for  $30. 

Horses  and  mules. — The  reports  give  preference  to  the  Morgan  and  the  Black 
Hawk  stock  for  all  work ;  if  properly  taken  care  of  they  sell  readily  at  home 
for  remunerative  prices.  For  farm  work  and  general  profit  the  mule  is  preferred 
to  the  horse.  Considerable  attention  is  being  given  to  improvement  in  breeding 
both  horses  and  mules j  there  are  very  few  English  thoroughbred  horses  in  the- 
State.  ■  • 

Tamekgr asses. — From  the  reports  received,  and  from  their  own  observations 
and  experience  for  the  past  ten  years,  the  committee  present  the  following  facts : 
That  timothy,  clover,  blue-grass,  and  red-top  can  be  successfully  and  profitably 
raised  in  Iowa ;  that  good  meadows  are  most  successfully  produced  by  cultiva- 
tion, and  their  seeding  to  grass;  that  they  can  be  produced  in  wet  lands 
without  breaking,  by  harrowing  early  in  the  spring,  seeding  and  rolling ;  that 
good  pastures  can  bo  made  on  upland  in  the  same  manner,  where  the  prairie 
grass  has  been  pastured  and  killed  out ;  that  manuring  pays  as  well  or  better  on 
grass  than  upon  any  other  crop  ;  that  upland  prairie  hay  is  better  for  horses  that 
are  fed  on  com  than  tame  hay,  and  is  also  good  for  other  stock ;  that  Hungarian 
hay  is  excellent  for  feed  for  stock,  when  properly  fed,  but  not  good  for  stock  to 
run  to  at  pleasure,  as  they  will  eat  too  much  of  it ;  -that  Iowa  can  compete  suc- 
cessfully with  any  other  State  in  raising  grain  and  stock. 

Fruit. — It  is  reported  to  the  committee,  from  every  part  of  the  State,  that  all 
kinds  of  fruits  grown  in  the  northern  and  the  middle  States  succeed  very  well, 
and  are  quite  remunerative  if  properly  cultivated,  excepting  only  peaches  and 
pears.  The  following  species  and  varieties  are  recommended  as  having  been 
successfully  tested:  For  summer  apples,  Early  Harvest,  Red  June,  Red 
Astrachan,  Sweet  June,  Early  Pennock,  Benoni,  and  Summer  Pearmain; 
for  fall,  Rambo,  Fall  Wine,  Maiden's  Blush,  Fall  Pippin,  and  Famense ;  for 
winter,  White  W.  Pearmain,  Rawle's  Jannct,  Wine  Sap,  Yellow  Bellflower, 
Tollman's  Sweet,  Willow  Twig,  and  Jonathan.     For  cherries,  Early  Richmond 
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and  May  Duke.  For  currants,  Red  Dutch.  For  strawberries,  Wilson's  Albany. 
For  gooseberries,  Houghton's  Seedling.  For  grapes,  Concord,  Delaware,  Diana, 
Isabella,  Hartford;  Prolific,  Catawba  and  Clinton ;  some  one  of  which  succeeds 
well  in  every  part  of  the  State.  Nursery  trees  of  all  kinds  grown  in  the  State 
succeed  better  than  those  from  the  eastern  States.  Many  failures  are  made 
in  raising  fruit  trees  for  want  of  sufficient  protection  from  the  winds.  A  cor- 
respondent in  one  of  the  northern  tier  of  counties  says  that,  during  a  residence 
of  13  years,  he  has  never  known  a  spring  frost  to  kill  the  apple  blossoms. 

Ghroves  and  evergreens. — The  most  interesting  and  valuable  part  of  the  report 
is  that  on  the  growing  of  timber.  From  some  30  counties,  located  in  every 
section  of  the  State,  the  most  gratifying  success  is  reported  in  forming  groves 
from  about  a  dozen  species  of  the  most  valuable  trees  for  timber  and  firewood, 
among  which  are  the  Soft  Maple,  the  Cottonwood,  the  Black  and  the  Whito  Wal- 
nut, and  the  Lombardy  Poplar.  The  Locust  is  being  discarded  in  consequence 
of  the  borer,  which  destroys  the  tree  when  about  five  years  old.  The  Soft  Maple 
is  a  rapid  grower,  and  bears  crowding  in  groves  j  makes  good  firewood,  and  lasts 
well  in  fences,  if  out  in  midsummer.  There  are  groves  of  Cottonwood  seven 
years  old  in  which  the  trees  measure  32  inches  in  circumference,  and  30  feet  in 
height ;  and  of  10  years'  growth  measuring  15  inches  in  diameter.  An  expe- 
rienced grower  of  trees  gives  the  following  as  valuable,  in  the  order  mentioned, 
for  artificial  groves  in  central  and  northern  Iowa :  Cottonwood,  Lombardy  Pop- 
lar, Silver  Maple,  Sugar  Maple,  Chestnut,  Ash,  Oak,  Hickory,  Elm,  Lime,  Wal- 
nut, Butternut,  and  Larch.  The  belts  and  groves  of  timber  throughout  the  State 
afford  all  the  required  facilities  to  obtain  seeds,  cuttings,  &c,  and  great  interest 
is  manifested  in  growing  timber.  Evergreens  are  not  much  grown,  but  when 
care  is  taken  they  succeed  very  well ;  those  preferred  are  the  Norway  Spruce, 
Balsam  Fir,«and  White  Cedar.  Persons  intending  to*  grow  timber  on  the  prairies 
in  the  northwestern  States  will  find  in  this  report  modes  of  planting  trees  suited 
to  almost  every  condition  of  soil,  climate,  &c. 

Reports  of  county  societies. — One  hundred  and.fifty-two  pages  of  the  secretary's 
report  are  occupied  with  the  reports  of  county  societies.  Most  of  them  contain 
facts  already  stated,  and,  in  addition,  the  general  agricultural  condition  of  their 
several  districts,  which  is  very  gratifying,  not  only  to  the  producer  but  to  all  who 
take  an  interest  in  the  affairs  of  the  State. 

Essays. — The  remaining  portion  of  the  volume,  78  pages,  is  devoted  to  original 
essays,  the  opening  #no  beingon  the  "  agricultural  advantages  of  Iowa,"  followed  by 
an  article  on  " the  Honey  Locust  as  a  hedge  plant"  and  another  on  the  Osage 
Orange.  The  subject  of  "  apple  culture n  in  Iowa  is  well  handled  by  a  good 
contributor,  whose  admonitions  and  instructions  should  be  heeded  by  apple- 
growers  there  and  elsewhere.  "  Barley  and  its  uses"  forms  the  subject  of  an 
elaborate  essay,  similar  to  one  which  appeared  in  the  report  of  this  Department 
for  1865,  by  the  same  author.  An  essay  on  "the  cultivation  of  evergreen  trees  * 
wiD  be  found  useful  and  instructive. 

MISSOURI. 

It  is  gratifying  to  notice  the  high  standard  that  Missouri  is  striving  to  reach 
in  every  department  of  industry  tending  to  develop  her  great  agricultural,  manu- 
facturing, and  mineral  resources,  as  evidenced  in  the  report  published  by  the 
State  Agricultural  Society,  edited  by  the  secretary. 

It  is  a  volume  of  560  pages,  most  of  it  in  quite  small  type.  The  board  of 
agriculture  consists  of  16  members,  the  governor  and  superintendent  of  public 
scheols  being  cx-officio  of  the  number.  Of  the  representative  members,  one-third 
retire  every  year.  The  report  of  the  corresponding  secretary  gives  a  general 
view  of  the  condition  of  agriculture  throughout  the  State,  and  ombroces  many 
subjects  from  various  sources. 
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The  secretary  recommends  the  designation  by  the  State  of  numerous  points 
for  the  observation  of  meteorological  changes,  regarding  such  information  of 
great  importance  to  the  agriculturist.  A  general  drought  throughout  the  State 
diminished  the  yield  of  grass,  corn,  and  potatoes.  The  southern  and  western 
portion  of  the  State  being  most  favored  with  rains,  the  crops  were  all  good.  An 
early  frost  on  the  20th  of  September  injured  the  corn  throughout  the  State. 
~*  South  of  latitude  38£°  the  peach  crop  was  fair;  north  of  that  it  was  almost  an 
entire  failure.     The  apple  crop  was  generally  fair,  and  sold  at  good  prices. 

The  grape  crop,  now  of  considerable  importante,  was  unusually  good.  "  On 
the  whole,  there  nas  been  very  little  cause  for  complaint  in  regard  to  the  crops 
throughout  the  State."  The  grasshoppers  made  thoir  appearance  in  the  western 
part  of  the  State  in  the  fall,  destroying  everything  in  their  progress  before  arrested 
by  frost.  Following  some  further  remarks  upon  former  devastations  by  the  grass- 
hopper, is  an  article  on  "grasshoppers and  locusts,"  byB.  D.  Walsh,  of  Illinois, 
who  says  that  a  liberal  bounty  should  be  offered  for  the  eggs.  He  quotes 
authority  for  stating  that  they  breed  in  the  Rocky  mountains,  and  come  down 
in  great  swarms,  through  the  canons  leading  to  the  more  level  country,  where 
change3  in  the  condition  of  life  render  it  impossible  for  them  to  reproduce  their 
species  for  more  than  a  year  or  two,  but  that  fresh  incursions  from  the  mountains 
make  necessary  the  adoption  of  some  system  for  the  destruction  of  the  eggs. 
He  thinks  they  will  never  cause  the  same  damage  to  crops  east  of  the  Missis- 
sippi as  they  have  done  west  of  that  river. 

The  secretary  proceeds  with  his  remarks  on  the  agricultural  prosperity  of  the 
State,  which  he  says  was  never  so  promising  as  at  present,  new  life  and  energy 
having  been  infused  into  every  industrial  interest,  a  large  influx  of  immigBants 
having  given  a  decided  impetus  to  all  branches  of  labor.  Fruit-growing  is 
rapidly  on  the  increase,  rind  the  fruit  products  are  large  and  remunerative; 
grape-culture  especially,  including  the  manufacture  of  wine.  The  sorghum 
crop  is  esteemed  of  great  value,  to  the  cultivation  of  which,  and  the  manufacture 
of  sirup,  the  secretary  devotes  a  large  space.  Flax  and  hemp  were  once  leading 
crops  in  the  State,  and  with  the  introduction  of  labor-saving  machinery  it  is 
hoped  they  may  again  receive  the  attention  they  deserve. 

The  culture  of  the  hop  also  receives  especial  notice,  the  report  giving  the  large 
profits  realized  from  this  production,  and  an  excellent  article  on  the  mode  of  cul 
ture,  preparation  for  market,  &c,  illustrated  with  cuts. 

The  "General  Condition  of  Agriculture  "  in  the  State  follows  the  report  of  the 
secretary,  as  taken  from  the  report  of  the  statistician,  which  is  presented  in  tabular 
form,  giving  facts  of  great  value  from  correspondents  in  27  counties.  Attached 
to  this  is  another  table  giving  the  "  character  of  the  season  during  the  working 
months  of  the  farm,"  observed  in  33  counties.  These  tables  and  the  informa- 
tion they  give  are  commended  to  the  attention  of  State  agricultural  societies. 

"  The  Physical  Geography  of  Missouri"  is  an  article  from  the  report  of  the 
geological  survey  of  the  State,  and  contains  a  brief  description  of  the  face  of 
the  country,  including  the  navigable  waters,  the  salt,  sulphur,  chalybeate,  and 
petroleum  springs ;  the  water  power  and  the  prairies ;  also  of  the  large  bodies  of 
coal,  iron,  lead,  copper,  zinc,  cobalt,  and  nickel.  The  writer  says  that  building 
material  of  the  best  quality  is  easy  of  access  in  nearly  every  portion  of  the  State, 
including  marble,  granite,  limestone,  brick  clay,  eements,  and  road  material ; 
limestone,  and  coarse  gravel  are  in  abundance.  It  also  describes  the  soils  and 
timbers  of  the  State,  all  sufficiently  favorable  to  induce  immigration. 

"  The  Distribution  of  Trees  and  Shrubs  in  Missouri  "  is  the  next  article,  following 
which  is  a  description  of  the  "Mineral  Spring  of  Missouri,"  by  G.  S.  Broadhead. 
"  Manufacturing  in  Missouri"  is  an  article  treating  at  considerable  length  on  the 
"  facilities  and  necessity  for,  manufacturing  establishments  and  their  relation  to 
the  agriculture  and  commerce  of  the  State,"  and  "  on  what  nature  has  done  for 
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her,  and  what  capital  and  skilled  labor  may  do."  It  contains  many  important 
and  suggestive  facts  and  figures  to  prove  that  Missouri  can  present  the  best  of 
inducements  to  capitalists  to  invest  in  manufacturing,  and  dilates  on  "the  advan- 
tages and  adaptability  of  St.  Louis  as  a  manufacturing  city." 

An  article  on  tobacco,  by  R.  M.  Hubbard,  describes  minutely  aU  the  operations 
necessary  in  the  management  of  the  crop  from  the  seed  to  its  preparation  for 
market.  Mr.  Hubbard  says,  "  any  kind  of  seed  will  adapt  itself  to  the  soil  and 
climate  where  grown,  and  will  acclimate  itself,  and  will  sometimes  change  some 
of  its  properties  in  two  or  three  years,  if  brought  from  any  foreign  country. 
This  is  the  reason  why  the  qualities  of  tobacco  in  Cuba  cannot  be  reproduced  in 
this  country,  though  fresh  seeds  from  Cuba  be  sown  every  year."  Prairie  lands 
will  raise  nothing  but  a  coarse  and  strong  article  of  inferior  value.  The  good 
farmer  will  not  raise  more  than  one  or  two  crops  on  the  same  field  after  clearing. 
Stables  will  not  do  to  dry  tobacco  in.     NeverTepiant  either  corn  or  tobacco. 

"Sheep  Husbandry"  is  the  subject  of  the  next  article,  followed  by  one  on 
"  Long-wools  and  Mutton  Sheep."  The  writer  of  the  last  article  expresses  the 
opinion  that  combing  wools  will,  for  the  next  ten  yeai*s,  yield  the  largest  profit, 
and  therefore  he  advises  those  who  keep  but  a  few*  to  select  the  Cotswold. 
A  statement  is  given  by  a  farmer  in  Lawrence  county,  who  commenced  with  86 
sheep,  of  less  than  quarter-blood  Merino,  who  cleared  $982  in  three  years,  which 

fave  a  net  profit  of  $245  87  per  year,  and  a  flock  of  126  sheep  and  lambs,  worth 
345.  The  number  of  lambs  lost  average  about  five  per  year.  He  considers 
sheep  the  most  profitable  stock.  His  flock  yielded  him  more  clear  profit  than 
12  mares,  worth  from  $200  to  $1,500  each.  He  turns  sheep  on  the  prairie  the 
lst*of  May,  and  herds  till  the  1st  of  August,  when  they  are  turned  into  a  meadow. 
In  severe  winter  weather  they  are  fed  with  stock  corn. 

An  article  on  "  The  Board  of  Agriculture  "  suggests  the  advantage  of  a  thorough 
system  for  the  collection  of  agricultural  statistics  in  the  State,  a  more  liberal 
appropriation  by  the  legislature  for  this  and  other  purposes,  including  the  employ- 
ment of  a  chemist  for  analyzing  soils,  minerals,  grains,  &c.  j  and  a  botanist,  a 
metallurgist,  &c.,  all  to  be  appointed  and  directed  by  the  board. 

An  essay  on  what  constitutes  "  practical  and  scientific  agriculture  "  follows, 
and  then  comes  "  What  is  Grass  f"  an  address  delivered  by  Solon  Robinson,  of 
New  York,  at  one  of  the  county  societies  in  that  State,  which  contains  many 
excellent  suggestions,  and  fully  proves  that  "  all  flesh  is  grass." 

"  Agricultural  Colleges  j  their  true  position  among  our  educational  institutions, 
and  their  rolation  to  our  national  welfare,"  is  the  title  of  a  well-digested  article 
by  Wm.  Muir.  H«  takes  the  position  that  practice  must  go  with  the  text,  as 
taught  in  the  college,  and  that  an  institution  which  takes  this  as  its  basis  will  be 
a  national  blessing. 

"  History  and  Characteristics  of  the  Galloway  Cattle  "  is  the  next  article.  This 
breed  is  beginning  to  attract  some  attention  in  this  country,  and  specimens 
have  been  imported  recently  from  Scotland.  It  is  a  breed  of  great  antiquity. 
Their  admitted  disposition  to  fatten  readily  and  hardy  constitution  will  "make 
their  introduction  into  the  northern  States  very  easy. 

"  Orchards,"  by  Norman  J.  Coleman,  contains  the  valuable  experience  of  the 
author's  years  during  his  long  residence  in  Missouri. 

"  The  Proceedings  of  the  State  Board  of  Agriculture"  follow  the  foregoing. 
The  board  held  no  State  exhibition,  and  awarded  no  premiums  of  any  kind 
during  the  year.  Its  receipts  for  the  year  appear  to  have  been  exclusively  from 
the  State  government,  and  amounted  to  $4,500;  the  expenditures,  principally  for 
salaries,  office  furniture,  and  stationery,  were  $3,768. 

Reports  from  45  county  societies  occupy  105  pages.  These  reports  generally 
give  a  good  description  of  the  soil,  productions,  and  capabilities  for  agricultural 
and  mechanical  purposes,  and  are  so  full  and  satisfactory  as  to  impart  con- 
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siderable  information,  such  as  is  desired  by  the  numerous  immigrants  pouring 
into  the  State. 

Their  general  testimony  is  favorable  to  the  idea  that  Missouri  is  one  of  the 
most  desirable  of  our  western  States,  in  which  to  secure  pleasant  and  profitable 
locations  for  nearly  all  departments  of  industry.  The  information  obtained  is  in 
response  to  questions  propounded  by  the  secretary  of  the  board. 

The  next  17  pages  are  occupied  by  an  article  on  "  An  Industrial  University/' 
discussing  the  subject  of  a  separate  educational  institution,  where  farmers7  son* 
may  secure  not  only  as  good  an  education  as  is  afforded  by  our  colleges  generally, 
but  where,  in  addition,  they  will  be  taught  how  to  apply  their  education  practically 
on  the  farm.  The  establishment  of  such  an  institution  in  the  State  as  early  ob 
possible  is  commended. 

"The  Proceedings  of  the  Missouri  Horticultural  Society"  occupy  176  pages, 
principally  embracing  discussions  in  regard  to  the  cultivation  of  fruit  in  Missouri, 
and  the  best  varieties  adapted  to  its  climate,  soil,  &c.  The  meeting  appears  to 
have  been  the  great  annual  convention,  and  was  well  attended  by  fruit-growers 
from  all  parts  of  the  State,  and  the  information  contained  in  the  proceedings  is 
varied  and  valuable  to  the  fruit-grower  in  that  region.  The  apple  is  treated  of 
more  than  any  other  fruit. 

A  "History  of  the  St.  Louis  Agricultural  and  Mechanical  Association ,v  with 
the  award  of  premiums,  .occupies  139  pages.  This  association  is  a  joint-stock 
company,  which  holds  annual  exhibitions,  and  appears  to  have  taken  the  place 
and  answered  all  the  purposes  of  a  State  fair  for  the  last  10  years,  the  first 
exhibition  having  been  in  1856.  The  grounds  of  the  association  are,  perhaps, 
better  fitted  up  for  its  objects  than  any  others  in  the  United  States,  and  in  general 
character  the  exhibitions  rank  among  the  first  in  the  Union.  The  grounds  are 
located  within  three  miles  of  St.  Louis,  and  are  reached  by  a  railroad.  The 
capital  stock  of  the  company  is  about  $90,000,  all  of  which  has  been  expended 
in  the  purchase  and  preparation  of  the  grounds,  containing  50  acres,  and  the 
erection  of  suitable  buildings. 

The  receipts  and  expenditures  of  the  last  exhibition  are  not  given,  and  all  the 
statements  found  to  give  any  idea  of  the  same  are,  that  $18,389  were  paid  after 
the  fair,  to  liquidate  its  only  remaining  debt,  and  that  $11,000  remain  in  the 
treasury. 

An  essay  follows  "  On  the  Raising  and  Management  of  Poultry,"  in  which  the 
'  author  says,  "  the  only  varieties  of  the  domestic  fowl  worthy  of  notice  for  general 
use  are  the  Spanish,  Dorking,  Poland,  Bramah  Pootras,  Game  Fowl,  Shanghai, 
Bantam,  and  Dung-hill.  The  three  first-named  being  the  best ;  the  Spanisn  the 
handsomest  and  most  profitable.  Of  ducks,  he  says  there  are  but  three  kinds 
worth  keeping,  the  Aylesbury,  Rouen,  and  the  Poland,  the  Aylesbury  being 
decidedly  the  best. 

An  article  on  the  "Rearing  and  Management  of  Horses  and  Mules"  con- 
cludes the  volume. 


AGRICULTURAL   AND   HORTICULTURAL  SOCIE- 
TIES AND  CLUBS. 


We  present  herewith  as  complete  a  list  of  the  State,  district,  and  courfty  agri- 
cultural and  horticultural  societies  and  clubs  now  in  operation  in* the  United 
States  as  the  Department  is  able  to  furnish  from  the  data  at  hand.  Interrogatory 
circulars  were  addressed  to  1,367  organizations  recorded  upon  the  books  of  the 
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Department  and  1,052  responses  have  been  received.  Seventy-five  societies 
and  clubs  are  reported  as  suspended  or  discontinued,  principally  during  the  war, 
and  977  as  still  in  active  operation,  the  names  of  the  officers  of  which,  together 
with  the  address  of  their  secretaries,  will  be  found  below.  The  names  of  a  few 
societies  supposed  to  be  in  existence,  but  the  lists  of  officers  of  which  have  not 
been  returned  by  the  secretaries,  are  included,  and  it  is  provable  that  there  are 
about  100  other  organizations  in  operation  from  which  no  reports  have  been 
received,  with  which  the  Department  will  be  pleased  to  open  correspondence. 
The  number  of  libraries  reported  is  208,  with  about  34,800  volumes,  or  an 
average  of  167.  A  large  proportion  report  no  libraries,  while  a  few  have  small 
libraries,  consisting  chiefly  of  the  annual  reports  of  this  Department  and  State 
boards,  and  societies.  Of  the  boards  and  societies  reporting,  37  are  State  organi- 
zations, as  follows : 

.  STATE  AGRICULTURAL  SOCIETIES. 

CALIFORNIA.  f 

California  State  Agricultural  Society :  Secretary,  J.  N.  Hoag,  Sacramento. 

CONNECTICUT. 

Connecticut  State  Agricultural  Society :  President,  Hon.  E.  H.  Hyde,  of  Stafford ; 
secretary,  T.  S.  Gold,  of  West  Cornwall ;  treasurer,  F.  A.  Brown,  of  Hartford. 
Organized  in  1852.    The  society  has  no  library. 

Connecticut  Board  of  Agriculture  : '  President,  Governor  J.  E.  English,  New 
Haven ;  vice-president,  Lieutenant  Governor  E.  H.  Hyde,  Stafford ;  secretary, 
T.  S.  Gold,  West  Cornwall.  Organizod  in  1866.  This  board  is  designed  to  take 
the  place  of  the  State  Society,  but  the  organization  of  the  latter  is  still  maintained. 

COLORADO. 

Colorado  Agricultural  Society:  Presidont,  Richard  Sopris;  vice-president, 
D.  H.  Nichols;  secretary,  W.  D.  Anthony;  treasurer,  George  W.  McClure; 
C2*cutivo  committee,  C.  H.  McLaughlin,  J^.  K.  Perrin,  J.  H.  Estabrook. 

ILLINOIS. 

Illinois  State  Agricultural  Society:  President,  A.  B.  McConnell,  of  Spring- 
field; secretary,  John  P.  Reynolds,  of  Springfield;  treasurer,  John  W.  feunn, 
of  Springfield.  Organized  January,  1862.  Number  of  volumes  in  library,  about 
300. 

INDIANA. 

Indiana  State  Agricultural  Society,  organized  about  the  year  1857. 

State  Board  of  Agriculture :  President,  A.  D.  Hamrick,  Putnam  county ;  vice- 
president,  Dr.  John  C.  Helm,  Delaware  county ;  secretary,  A.  J.  Holmes,  Fulton 
county;  treasurer,  Carlos  Dickson,  Marion  county. 

IOWA. 

Iowa  State  Agricultural  Society:  President,  Peter  Melendy,  Cedar  Falls; 
secretary,  J.  M.  Shaffer,  Fairfield ;  treasurer,  George  Sprague,  Island  Grove. 
Organized  July,  1855.  All  are  eonsidered  members  who  attend  the  State  fairs, 
the  number  for  1 857  being  reported  as  25,000.  Number  of  volumes  in  tho  library, 
about  400.  ♦ 

KANSAS. 

Kansas  Stato  Agricultural  Society :  President,  Robert  G.  Elliott,  Lawrence ; 
secretary,  H.  J.  S trickier,  Topoka;  treasurer,  C.  B.  lines,  Topeka.    Organized 
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January,  1862.     Number  of  members,  300  to  400.    Number  of  volumes  in 
library,  50. 

KENTUCKY. 

Kentucky  State  Agricultural  Society :  Secretary,  James  J.  Miller.  Frankfort. 

Kentucky  Agricultural  and  Mechanical  Association :  President,  Hon.  W.  B. 
Kinkcad,  Lexington  j  secretary  and  treasurer,  Ernest  Brennan.  Organized  in 
1850*.     Number  of  members,  about  500.     No  library. 

LOUISIANA. 

Louisiana  Stato  Fair  Association :  President,  Dr.  R.  N.  Day,  Baton  Rouge ; 
secretary,  A.  D.  Lytic,  Baton  Rouge  ;  treasurer,  S.  M.  Hart,  Baton  Rouge. 
Organized  in  1841  and  reorganized  March,  1867.  Number  of  members,  about 
70.     Library  and  museum  destroyed  during  the  war.  , 

MAESE. 

Maine  State  Agricultural  Society ;  Secretary,  S.  L.  Boardman,  Augusta. 

MARYLAIO). 

Maryland  Agricultural  and  Mechanical  Association :  President,  Wm.  Dovries, 
Baltimore  j  secretary  and  treasurer,  B.  H.  Waring,  Baltimore.  Organized  Novem- 
ber 14,  1866.  There  are  33  life  members;  bo  annual  members  taken  as  yet 
No  library.    The  State  has  appropriated  $25,000  for  the  purchase  of  grounds, 

MASSACHUSETTS. 

Massachusetts  Society  for  Promoting  Agriculture  :  President,  Geo.  W.  Lyman, 
Boston;  secretary, P.  C.  Brooks,  jr.,  Boston ;  treasurer, Theodore  Lyman,  Boston. 
Organized  in  1792. 

Massachusetts  State  Board  of  Agriculture:  President,  Governor  Alexander 
H.  Bullock,  Boston ;  secretary,  Oharies  L.  Flint,  Boston  ;  has  no  treasurer,  the 
State  treasurer  paying  the  bills.  Organized  April,  1852.  Number  of  mem- 
bers, 37 — 30  chosen  by  the  county  societies,  3  appointed  by  the  governor 
and  council,  and  4  ex  officio.  Number  of  volumes  in  library,  1,000.  This 
board  is  organized  as  a  department  of  the  government  for  the  purpose  of  collecting 
information  and  supervising  the  agricultural  system  adopted  by  the  State.  All 
societies  drawing  the  State  bounty  are  required  by  law  to  report  to  the  board, 
and  to  conform  to  its  established  rules  and  regulations. 

MICHIGAN. 

Michigan  State  Agricultural  Society:  President,  W.  G.  Beck  with,  Cassopolis; 
secretary,  It.  F.  Johnstone,  Detroit;  treasurer,  E.  O.  Humphrey,  Kalamazoo. 
Organized  March  10, 1849.  Annual  membership,  about  2,500;  volumes  in  library, 
about  250,  (of  reports  principally.) 

The  State  Board  of  Agriculture  was  organized  by  act  of  the  legislature  in 
1861,  and  is  composed  of  10  members,  the  governor  of  the  State  being  president 
ex  officio,  and  the  president  and  secretary  of  the  State  Agricultural  College  are 
ex  officio  members.  It  has  no  official  connection  with  the  State  Agricultural 
Society,  but  the  county  agricultural  societies^are  required  to  report  to  it,  and 
their  transactions  are  pnblished  in  the  annual  volume  issued  by  the  board.  This 
volume  also  contains  the  report  of  the  officers  of  the  State  Agricultural  College, 
and  is  edited  by  the  secretary,  Sanford  Howard. 
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MISSOURI. 


Missouri  State  Board  of  Agriculture :  Presidont,  Henry  T.  Mudd,  Kirkwood ; 
vice-president,  George  Husmann,  Ilerrriann ;  treasurer,  William  T.  Essex,  Kirk- 
wood; recording  secretary,  John  H.  Tice,  St.  Louis;  corresponding  secretary, 
L.  D.  Morse,  St.  Louis. 


NEBRASKA. 


State  Agricultural  Society  ef  Nebraska:  President,  J.  Patrick,  Omaha;  seo 

rotary,  0.  H.  Walker,   Ashland ;  treasurer, .  Walker,  Omaha.     Date  of 

organization  not  reported.     Number  of  members  18 ;  board  of  directors.    No 
library  mentioned. 

NEW  HAMPSHIRE. 

New  Hampshire  State  Agricultural  Society :  Secretary,  James  0.  Adams, 
Manchester. 

NEW  JERSEY. 

New  Jersey  State  Agricultural  Society :  President,  N.  W.  Halstead,  Newark; 
corresponding  secretary,  R.  S."  Swords;  recording  secretary,  Wm.  M.  Force, 
Newark;  treasurer,  B.  Haines,  Elizabeth.  Organized  in  1865.  Number  of 
members,  185.     No  library. 

new  yore:. 

New  York  State  Agricultural  Society :  President,  M.  E.  Patrick,  Geneva; 
corresponding  secretary,  B.  P.  Johnson,  Albany ;  treasurer,  Luther  H.  Tucker, 
Albany.  Organized  in  1832 ;  first  volume  of  its  transactions  issued  in  1841. 
Number  of  life  members,  600.     Number  of  volumes  in  the  library,  about  3,600. 

OHIO. 

Ohio  State  Board  of  Agriculture :  President,  James  Fullington,  Irwin  Station, 
Union  county ;  secretary,  John  H.  Klippart,  Columbus ;  treasurer,  James 
Buckingham,  Zanesville.  Organized  February  26,  1846.  Number  of  members 
10,  five  members  being  elected  annually  to  serve  two  years  by  representatives 
from  the  county  agricultural  societies.     Number  of  volumes  in  the  library,  1,425. 

OREGON. 

Oregon  State  Agricultural  Society :  Secretary,  A.  0.  Schwatka,  Salem. 

PENNSYLVANIA. 

Pennsylvania  Agricultural  Society:  President,  A.  Boyd  Hamilton,  Harris- 
burg;  corresponding  secretary,  Lyman  D.  Gilbert,  Harrisburg;  chemist  and 
geologist,  Samuel  S.  Haldeman,  Columbia.     Organized  in  1850. 

RHODE  ISLAND. 

Rhode  Island  State  Agricultural  Society :  Secretary,  W.  R.  Staples,  Provi- 
dence. 

TENNESSEE. 

Tho  agricultural  bureau  of  Tennessee  was  suspended  during  the  war,  and  the 
office  became  vacant  by  lapse  of  time,  consequently  no  agricultural  fairs  have 
been  held  in  the  State  since  1860,  but  there  is  a  .bill  pending  in  tho  legislature 
to  revive  tho  bureau  with  all  its  branches  of  division  and  county  fairs. 
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"VERMONT. 

Vermont  State  Agricultural  Society :  Secretary,  Henry  Clark,  Poaltoey . 

WISCONSIN. 

Wisconsin  State  Agricultural  Society:  President,  Keyes  A.  Darling,  Fonddu 
Lac;  secretary,  Dr.  J.  W.  Hoyt,  Madison;  treasurer,  David  Atwood,  Madison. 
Organized  March  12, 1351.  Number  of  life  members,  500.  Number  of  volumes 
in  library,  about  2,000. 

Wisconsin  Agricultural  and  Mechanical  Association :  President,  E.  H.  Broad- 
head,  Milwaukee;  secretary,  H.  0.  Bradley,  Milwaukee;  treasurer,  fl.  Bright- 
man,  Milwaukee ;  chartered  by  the  State  in  1860.  Located  at  Milwaukee. 
Number  of  members,  100.    No  library. 

STATE  HORTICULTURAL  SOCIETIES. 

DELAWARE. 

Delaware  Horticultural  Society:  President,  Wm.  Canley,  of  Wilmington; 
secretary,  Edward  Tatnall,  jr.,  Wilmington ;  treasurer,  Charles  W.  Howiand, 
Wilmington.  Incorporated  January  29,  1847;  located  at  Wilmington.  Num- 
ber of  members,  about  150.    Library  very  small. 

ILLINOIS. 

Illinois  State  Horticultural  Society :  President,  Judge  A.  M.  Brown,  of  Villa 
Ridge;  secretary,  W.  C.  Flagg,  of  Alton;  treasurer,  Jonathan  Hoggins,  of 
Woodburn.  Organized  December,  1856.  Numberof  members,  125.  About  100 
volumes  in  library. 

INDIANA. 

Indiana  Horticultural  Society:  President,  L.  D.  G.  Nelson,  of  Fort  Wayne; 
corresponding  secretary,  Jos.  Gilbert;  of  Terre  Haute ;  recording  secretary,  Seth 
W.  Pearson,  rlainfield;  treasurer,  J.  S.  Dunlap,  Indianapolis.  Organized  about 
1860.    Number  of  members,  about  150  annually.    No  library. 

IOWA. 

Iowa  State  Horticultural  Society:  President,  J.  B.  Grinnell,  Grinnell;  sec- 
retary, W.  W.  Beebe,  Dubuque;  treasurer,  David  Leonard,  Burlington.  Organ- 
ized June  26,  1866.  Number  of  members,  99.  Annual  meetings  are  held  at 
the  State  capital  in  January.    No  library. 

KENTUCKY. 

Kentucky  Horticultural  Society:  President,  Thomas  S.  Kennedy,  Louisville; 
secretary,  Ormsby  Hite,  Louisville;  treasurer,  Benj.  D.  Kennedy,  Louisville. 
Organized  in  1840.  Number  of  members,  about  100.  Number  of  volumes  in 
library  about  200.  The  meetings  of  the  society  during  the  fruit  season  are  held 
every  Saturday,  for  the  purpose  of  exhibiting  fruits,  flowers,  &c.  The  member- 
ship fee  is  $1  annually. 

MASSACHUSETTS. 

Massachusetts  Horticultural  Society:  President,  James  F.  0.  Hyde, Newton; 
vice-presidents,  Wm.  C.  Strong,  Brighton ;  Charles  O.  Whitmore,  Boston ;  H. 
H.  Hunnewell,  Wellesley;  Wm.  B.  Austin,  Dorchester;  treasurer  and  corres- 
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ponding  secretary,  Edwin  JV.  Boswcll,  Boston  ;  recording  secretary,  Edward  S. 
Rand,  jr.,  Boston  ;  professor  of  botany  and  vegetable  physiology,  John  L.  Rus- 
sell, Salem.  Organized  in  1829;  has  a  valuable  library,  and  is,  unquestionably, 
the  wealthiest  endowments  of  any  similar  institution  in  the  country,  and  has 
erected  one  of  the  most  tasteful  buildings  in  Boston,  (Horticultural  Hall)  at  an 
expense  of  upwards  of  $200,000. 

MINNESOTA. 

Minnesota  State  Horticultural  Society :  President,  A.  McKinstry,  Faribault ; 
secretary,  William  Wheeler,  Faribault;  corresponding  secretary,  J.  W.  Haskins, 
Faribault;  treasurer,  John  R.  Kepnor,  Little  Valley.     Organized  in  1866. 

MISSOURI. 

Missouri  State  Horticultural  Society :  President,  Rev.  Charles  Pcabody,  St. 
Louis ;  secretary,  WTm.  Muir,  Fox  Creek  ;  treasurer,  John  H.  Tice,  St.  Louis. 
Organized  January,  1850.  Number  of  members,  134.  The  library  contains  but 
a  few  volumes. 

Pennsylvania. 

Pennsylvania  State  Horticultural  Society :  President,  D.  R.  King,  Philadel- 
phia. 

BHODS  ISLAND. 

Rhode  Island  Horticultural  Society :  President,  Ex-Governor  James  Y.  Smith, 
Providence;  secretary,  Henry  R.  Barker,  Providence;  treasurer,  H.  W.  God- 
ding, Providence.  Organized  September  6,  1845.  Number  Of  members,  575. 
No  library. 

TENNESSEE 

Tennessee  Horticultural  Society :  President,  Phillip  S.  Fall ;  vice-president, 
William  Stockell;  corresponding  secretary,  Fred.  H.  French;  recording  sec- 
retary, James  T.  Bell;  treasurer,  James  W.  Hamilton;  professor  of  botany, 
George  S.  Blackie,  M.  D. ;  professor  of  natural  sciences,  Joseph  Jones,  M.  D. 
Instituted  September  7, 1 867 ;  incorporated  February  8, 1868.  Number  of  mem: 
bers,  147 ;  number  of  volumes  in  library,  50.  This  society  is  organizing  auxiliary 
societies  in  each  county  of  the  State. 

VIRGINIA. 

Virginia  Horticultural  and  Pomological  Society  :  President,  Wm.  Gilham ; 
recording  secretary,  J.  C.  Shields;  corresponding  secretary,  Franklin  Davis; 
treasurer,  I.  S.  Tower;  general  agent,  R.  A.  Williams,  all  of  Richmond,  Virginia. 

WISCONSIN. 

Wisconsin  Stato  Horticultural  Society :  President,  Dr.  Joseph  Hobbins,  Madi- 
son; recording  secretarv,  O.  S.  Willey,  Madison ;  corresponding  secretary,  Frank 
S.  La\ycnce,  Janesvillc ;  treasurer,  George  A.  Mason,  Madison.  Organized  in 
1865.     Number  of  members,  about  40.     No  library. 

WOOL-GROWERS'  ASSOCIATIONS. 

NEW   YORK. 

New  York  State  Sheep-Breeders'  and  Wool-Growers'  Association :  President, 
Henry  S.  Randall,  Cortland  village;  secretary,  H.  D.  L.  Sweet,  Syracuse;  A. 
F.  Wilcox,  Favctteville.    Organized  in  1864.    The  number  of  life  members  is 
24 
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between  200  and  300.  The  association  has  hold  three  annual  sheep-shearings 
or  fairs,  which  have  been  well  attended.  The  annual  fairs  have  excited  great 
interest  and  emulation  .among  shoep-breeders  and  wool  growers.  The  sums 
annually  offered  in  premiums  have  been  from  $1,500  to  $2,000. 

There  are  a  considerable  number  of  county  and  town  wool-growers'  associa- 
tions, which  hold  annual  fairs,  and  which  are  very  successfully  conducted. 

ILLINOIS. 

Illinois  State  Wool-Growers' Association:  President,  A.  M.Garland,  Chatham  j 
secretary,  Samuel  P.  Boardman,  Lincoln;  treasurer,  Joshua  L.  Mills,  Mt.  Pala- 
tine.  Organized  September,  1864.     Number  of  members,  about  100.    No  library. 

SORGO  ASSOCIATION. 

OHIO. 

Ohio  Sorgo  Association :  President,  Wm.  Clough,  Cincinnati ;  secretary  and 
treasurer,  John  Branch,  Loveland.  Organized  in  1861.  Number  of  members, 
about  100.     No. library. 

DISTRICT  ORGANIZATIONS. 

NEW  ENGLA2JD. 

New  England  Agricultural  Society :  Geo.  B.  Loring,  Massachusetts,  president  j 
Daniel  Needham,  Groton,  Massachusetts,  secretary ;  Isaac  N.  Gage,  New  Hamp- 
shire, treasurer.     Organized  in  1864.     Number  of  members,  1,000. 

OHIO. 

Union  Agricultural  Society :  D.  Brown,  Xenia,  president  j  James  Galloway, 
Xenia,  corresponding  secretary ;  J.  F.  Wickersham,  Jamestown,  recording  secre- 
tary and  treasurer. 

INDIJlNA. 

Union  Agricultural  Society,  (embracing  Johnson,  Shelby,  Bartholomew,  and 
Brown  counties :)  Israel  Miller,  president ;  J.  M.  Kelso}',  Edinburgh,  Johnson 
county,  secretary ;  J.  M.  Thompson,  treasurer.  Organized  in  1860.  Number  oi 
members,  230. 

ILLINOIS. 

Northern  Illinois  Horticultural  Society,  (embracing  Bureau,  Jo  Daviess,  and 
McHenry  counties:)  Samuel  Edwards,  president;  6.  W.  Scott,  Galena,  Jo 
Davies6  county,  secreta^r;  L.  Woodward,  treasurer.  Organized  in  1867.  Num- 
ber of  members,  150. 

IOWA. 

Cedar  Valley  Agricultural  and  Mechanical  Association :  Peter  Melendy,  presi- 
dent; Henry  C.  Hunt,  Cedar  Falls,  Black  Hawk  county,  secretary;  F.  Bock- 
niler,  treasurer.     Organized  in  1867.     Number  of  members,  192. 

Central  Iowa  District  Agricultural  Society :  J.  M.  Tuttle,  president ;  Mark 
Miller,  Des  Moines,  Polk  county,  secretary ;  G.  C.  Griffeth,  treasurer.  Organized 
in  1860.    Number  of  members,  675. 
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AGRICULTURAL  AND  HORTICULTURAL  PERIODICALS. 


lie  following  list  embraces  the  names,  '.cations,  &c,  of  the  magazines  and 
r.ewf  papers  devoted  to  the  advancement  of  agriculture,  hortkraltnre,  and  kindred 
interest:*  vithiri  tie  United  States  : 


HAHTE. 


The  Maine  Farmer,  Augusta,  Maine. — Issued  weekly,  and  printed  on  a  Urge 
folio  sheet,  28  columns ;  $2  per  annum  in  advance,  $2  50  if  not  paid  within 
three  months  ;  N.  T.  True  and  S.  L.  Bcardman,  editors.     Established  in  1S33. 


XTW   HAMPSHIRE. 

The  Mirror  and  Farmer,  3Ianchcster,  X.  H. — Weekly;  quarto;  SI  50  per 
annum ;  John  B.  Clarke,  editor,  publisher,  and  proprietor.  Established  in  1850 
as  the  u  Granite  State  Fanner,"  by  James  O.  Adams :  *•  The  Fanner'  was  pur- 
chased by  Mr.  Clarke  in  1862 f  and  united  with  the  "Weekly  Mirror,"  under  the 
present  title. 

MASSACHUSETTS. 

The  New  England  Farmer,  Boston,  Mass. — Weekly;  large  folio  of  32  col- 
umns ;  $3  {>er  annum,  or  $2  50  in  advance ;  B.  P.  Eaton  &  Company,  publishers 
and  proprietors;  Simon  Brown,  agricultural  editor;  S.  Fletcher,  assistant  editor; 
B.  P.  Eaton,  general  editor.  Established  in  1822  by  T.  W.  Shepard.  It  was 
soon  afterwards  purchased  by  John  B.  Russell,  who  published  it  eight  years. 
It  was  edited  by  T.  6.  Fessenden  till  his  death  in  1836.  It  was  afterwards 
published  and  conducted  by  Joseph  Breck  till  1840,  when  it  was  united  with  the 
Horticulturist.  From  its  first  establishment  it  had  able  contributors,  among 
tthom  were  the  late  Colonel  T.  Pickering,  John  Lowell,  Governor  Lincoln, 
Judge  Buel  and  General  Dearborn. 

The  New  England  Farmer,  Boston,  Mass. — Monthly;  octavo,  48  pages; 
$1  50  per  annum ;  B.  P.  Eaton  &  Company,  publishers  and  proprietors ;  Simon 
Brown  and  S.  Fletcher,  editors.  Established  January  1,  1867,  by  the  present 
publishers. 

The  Boston  Cultivator,  Boston,  Mass. — Weekly;  quarto;  S3  per  annum,  or 
$2  50  in  advance ;  Otis  Brewer,  editor,  publisher,  and  proprietor,  by  whom  it 
was  established  January  12,  1839. 

The  Massachusetts  Ploughman,  Boston,  Mass. — Weekly ;  large  folio ;  S2  50  per 
annum ;  George  Noycs,  publisher  and  proprietor.  Established  October  1, 1841, 
by  Joseph  Buckminstcr,  by  whom  it  was  continued  until  October  1, 1862 ;  Hush 
W.  Greene  published  it  from  that  date  to  May,  1863,  when  it  passed  into  the 
hands  of  the  present  proprietor. 

The  Magazine  of  Horticulture,  Boston,  Mass. — Monthly;  octavo,  32  pages; 
S2  per  annum ;  Hovey  &  Company,  publishers ;  C.  M.  Hovoy,  editor  and  pro- 
prietor.   Established  January  1,  1835,  by  the  present  proprietor. 

The  American  Journal  of  Horticulture  and  Florists?  Companion,  Boston,  Mass. 
— Monthly;  octavo,  64. pages;  S3  per  annum;  J.  E.  Tilton  &  Company,  pub- 
lishers.    Established  January  1,  1867,  by  tho  present  proprietors. 
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The  New  England  Homestead,  Springfield  and  Northampton,  Mass. — Weekly ; 
quarto ;  $2  50  per  annum ;  Henry  M.  Burt  and  A.  Percy  Peck,  publishers  and 
proprietors.     Established  May  16,  1868. 

The  Ncio  England  Homestead,  Springfield  and  Northampton,  Mass — Monthly; 
octavo,  16  pages ;  75  cents  per  annum ;  Henry  M.  Burt  and  A.  Percy  Peck, 
publishers  and  proprietors.     Established  April,  1867. 

NEW  YORK. 

TJie  American  Agriculturist,  New  York  city. — Monthly ;  double  octavo,  40 
pages  ;  printed  in  English  and  German ;  $1  50  per  annum ;  Orange  Judd  & 
Company,  publishers  and  proprietors;  Orange  Judd,  general  supervising  editor j 
Dr.  George  Thurber,  chief  managing  and  horticultural  editor ;  Colonel  Mason 
E.  Weld,  agricultural  editor ;  Rev.  William  Clift,  ("  Tim  Bunker,  esq.,")  general 
assistant;  William  A.  Fitch,  editor  of  youths'  and  advertising  departments; 
Frederick  Munch,  German  editor^  Dr.  Carlos  Riedel,  assistant  editor.  Mr.  Clift 
has  been  connected  with  the  paper  about  16  years ;  Messrs.  Fitch  and  Riedel 
about  10  years;  Dr.  Thurber  7  years;  and  Colonel  Weld  6  years.  Established 
in  1842  by  A.  B.  and  R.  L.  Allen,  by  whom  it  was  mainly  owned  and  edited 
until  June,  1853,  when  Orange  Judd  assumed  editorial  charge,  becoming  sole 
proprietor  in  1855.  In  1865  Lucius  A.  Chase,  and  in  1867  Samuel  Burnham, 
jr.,  purchased  business  interests,  forming  the  present  firm  of  Orange  Judd  & 
Company.     Circulation  about  150,000  copies. 

Moorefs  Bural  New  YorJcer,  New  York  city,  and  Rochester,  N.  Y. — Weekly  ; 
large  double  quarto ;  $3  per  annum  ;  D.  D.  T.  Moore,  editor,  with  an  able  corps 
of  associate  and  corresponding  editors  and  special  contributors,  including  Hon. 
Henry  S.  Randall,  LL.  D.,  editor  of  the  department  of  sheep  husbandry,  and 
Dr.  Daniel  Lee,  southern  corresponding  editor.  Established  at  Rochester  in 
1850  by  its  present  conductor  and  proprietor. .  The  paper  was  considerably 
enlarged  in  January,  1868. 

The  Cidtivator  and  Cotmtry  Gentleman,  Albany,  N.  Y. — Weekly ;  quarto,  16 
pages ;  $2  50  per  annum ;  Luther  Tucker  &  Son,  publishers  and  proprietors ;  Luther 
Tucker,  Luther  H.  Tucker,  and  John  J.  Thomas,  editors,  supported  by  an  able 
corps  of  assistants.  This  journal  dates  back  to  the  establishment,  by  Luther 
Tucker,  of  the  Genesee  Farmer  at  Rochester,  New  York,  in  1830,  which  paper, 
in  1839,  was  combined  with  the  Cultivator,  originally  established  at  Albany  in 
1834,  under  the  auspices  of  several  gentlemen,  of  whom  the  leading  spirit,  and 
for  some  time  subsequently  the  sole  editor  and  proprietor,  was  Jesse  Buel. 
Upon  his  death  in  1839  Mr.  Tucker  assumed  the  helm,  and  the  paper  was 
entitled  the  "  Cultivator,  a  consolidation  of  Bud's  Cultivator  and  the  Genesee 
Farmer,"  though  the  latter  part  of  the  name  was  dropped  after  a  few  years. 
The  paper  was  issued  monthly,  and  in  1844  was  changed  from  quarto  to  octavo 
form.  In  1853  the  Country  Gentleman  was  commenced  as  a  weekly,  the  Cul- 
tivator being  continued  in  cheaper  form,  and  made  up  of  selections  from  th' 
Country  Oentleman  until  1866  when  the  subscription  lists  were  united,  the 
monthly  issue  discontinued,  and  the  title  of  the  weekly  changed  to  the  Culti- 
vator and  Country  Gentleman. 

The  Bural  American,  published  at  New  York  city;  editorial  and  general 
business  office,  New  Brunswick,  N.  J. — Semi-monthly,  issued  the  1st  and  15th ; 
double  octavo,  16  pages ;  $1  50  per  annum ;  T.  B.  Miner,  editor  and  proprie- 
tor. Established  at  Utica,  N.  Y.,  in  1857,  by  the  present  proprietor,  and 
removed  to  New  York  city  in  1868.     Circulation  about  20,000  copies. 

TJie  Working  Fanner,  New  York  city. — Monthly ;  double  octavo,  24  pages ; 
$1  50  per  annum ;  William  L.  Allison,  editor  and  proprietor.  Established  in 
1848  by  Professor  James  J.  Mapes,  who  sold  it  to  the  present  proprietor  id 
October,  1862. 
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been  so  exclusively  given  up  to  these  favorite  crops  that  in  plantations  of  hundreds 
of  acres  scarcely  a  single  acre  has  been  permitted  to  produce  anything  else. 

An  effort  was  made  to  ascertain  approximately  the  proportion  which  these  crops 
have  respectively  borno  in  former  years  to  the  total  acreage  actually  tilled  each 
year,  and  from  tne  county  returns  the  following  averages  are  calculated : 


States. 


North  Carolina. 
South  Carolina 

Georgia 

Alabama 

Mississippi 

Louisiana 

Texas 

Arkansas 

Tennessee 

Average 


Cotton. 


44 


Corn. 


Per  cent. 

Per  cent. 

20 

46 

37 

40 

43 

40 

47 

37 

53 

36 

56 

30 

44 

36 

45 

37 

16 

48 

38 


The  great  fertility  of  Louisiana  lands,  mainly  Mississippi  bottoms,  places  that 
State  at  the  head  of  the  list,  as  to  excessive  cotton  acreage,  after  making  full 
allowance  for  cane  culture.  It  is  lowest  on  the  corn  list  on  account  of  the  facility 
of  obtaining  corn  from  the  western  States ;  Mississippi  stands  next,  both  in  excess 
of  cotton  and  deficiency  of  corn.  A  verification  or  this  estimate  may  be  obtained 
from  the  census  figures,  which  give  21  bushels  of  corn  for  each  bale  of  cotton  in 
Louisiana,  and  24  bushels  for  one  baleln  Mississippi.  The  difference  in  acreage 
is  still  more  apparent  in  view  of  the  larger  average  yield  of  corn  in  Louisiana. 
As  appears  from  the  table  the  relative  positions  of  the  States  are  as  follows : 
cotton,  Louisiana,  Mississippi,  Alabama,  Arkansas,  Texas,  Georgia,  Soith  Caro- 
lina, North  Carolina,  Tennessee;  corn,  Tennessee,  North  Carolina,  South 
Carolina,  Georgia,  Arkansas,  Alabama,  Texas,  Mississippi,  Louisiana.  The 
last  is  first ;  Tennessee,  once  the  first  corn  State  in  the  Union,  heads  the  list,  and 
it  is  curious  to  observe  that  the  others  follow  in  order  exactly  the  reverse  of  that 
of  the  cotton  list,  except  in  the  displacement  of  Texas. 

MODE   Or  CTJLTTJTRE  AND  PKODUCT. 

The  mode  of  culture  before  the  war  is  too  well  known  to  require  extended 
description.  It  consisted  of  ploughing  in  beds  of  four  to  six  furrows  each,  more 
or  less,  in  accordance  with  the  size  of  the  ploughs  and  the  desired  distance 
between  the  rows,  sowing  thickly  in  a  drill  opened  in  the  centre  of  the  bed,  at 
the  rate  of  two  or  more  bushels  of  seed  per  acre,  covering  with  a  strip  of  board 
.  (screwed  to  the  foot  of  a  common  shovel  or  scooter  plough)  made  concave  on  the 
under  surface,  to  fit  the  crest  of  the  ridge,  with  sharp  bevelled  edges,  a  device 
which  leaves  a  slight  elevation  to  prevent  saturation  with  water  and  dresses  neatly 
the  surface  of  the  ridge;  chopping  out  the  surplus  plants  and  all  weeds  on  the 
ppearance  of  the  third  or  fourth  leaf,  with  the  hoe,  followed  by  a  plough  to  round 
up  the  ridge  and  cever  weeds,  or  preceded  by  it  when  the  field  is  so  rough  as  to 
expose  the  plants  to  the  liability  of  being  covered  and  smothered ;  ploughing 
again,  and  bringing  to  "a  stand"  with  the  hoe  by  leaving  two  plants  (where 
but  one  is  eventually  allowed  to  remain;)  and  at  the  intervals  of  20  days  con- 
tinuing to  plough  less  deeply  and  closely  to  the  plants  each  time,  cleaning  up 
with  the  hoe  any  remaining  patches  of  grass,  and  keeping  the  surface  of  the 
ridge  clean,  mellow,  and  smoothly  rounded. 

The  minor  details  of  the  culture  vary  with  the  circumstances  of  soil  or  season 
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and  the  peculiar  views  of  the  planter,  but  its  main  features  are  nearly  invariable, 
and  are  founded  on  the  practice  of  the  best  cultivators. 

No  radical  change  in  the  order  of  this  culture,  or  in  the  general  eharacter  of 
its  processes,  is  loosed  for,  though  positive  or  marked  changes  are  highly  desir- 
able in  thoroughness  and  economy  of  culture j  nor  are  persons  hitherto  unac- 
quainted with  cotton-planting  expected  to  succeed  best  in  it.  The  wisest  of  the 
old  planters  are  the  most  successful  cotton-growers ;  they  are  borrowing  sugges- 
tions from  other  branches  of  agriculture,  accepting  hints  of  economy,  and  adopt- 
ing labor-saving  appliances,  and  they  are  reaping  substantial  benefits  from  their 
efforts  in  perfecting  and  improving  the  old  practices ;  but  the  masses  are  not  follow- 
ing except  in  squads,  slowly  and  far  behind.  Many  new-comers,  after  a  season 
or  two  of  trial,  and  sometimes  sad  experience,  learn  the  business  and  infuse  into 
it  new  energy  and  elements  of  success. 

There  are  other  questions  involving  the  management  and  economy  of  labor, 
improvement  in  farm  machinery  and  enrichment  of  soils,  upon  the  solution  of 
which  depends  the  profit  of  cotton  production,  to  a  far  greater  extent  than  upon 
the  order  and  peculiar  mode  of  planting  and  cultivating ;  yet,  small  changes  in 
these  particulars  will  eventually  facilitate  and  cheapen  the  processes  of  cotton 
culture.  The  practice  of  sowing  by  hand,  now  in  so  general  use,  will  give  place 
to  seed  planters,  and  the  covering  will  be  accomplished  simultaneously.  The 
present  modes  of  covering  are  various,  some  of  them  rude;  they  include  the 
concave  board,  the  notched  block,  a  forked  plough  or  arrangement  of  two  scoot- 
ers, the  harrow,  and  a  plough  followed  by  a  block,  to  obviate  the  effects  of  deep 
covering.  The  improvements  needed  in  ploughs  will  be  considered  in  another 
chapter. 

Yield. — The  average  yield  of  cotton  per  acre  has  never  been  ascertained  by 
an  actual  census.  As  with  corn  and  wheat,  the  real  average  is  not  half  the  pro- 
duct commonly  realized  by  the  best  cultivators,  and  not  one-fourth  the  quantity 
a  good  soil,  rightly  managed,  is  capable  of  producing.  The  local  returns  upon  this 
point  are  quite  full,  and  doubtless  nearly  correct,  though  probably  too  high  rather 
than  under  statement.  Averaging  them,  with  due  regard  to  prominence  of  States 
and  sections  of  States  in  this  production,*  the  following  table  is  obtained,  show- 
ing the  estimated  average  product  per  acre,  and  the  average  product  per  "hand/' 
or  laborer : 


States. 


Product 
per  acre. 


Product 
per  hand. 


North  Carolina 

South  Carolina 

Georgia 

Florida 

Alabama 

Mississippi 

Louisiana 

Texas 

Arkansas » 

Tennessee 

Average 


Pounds, 
160 
145 
170 
165 
175 
195 
250 
225 
240 
165 


Pounds. 
1,475 
1,400 
1,550 
1,525 
1,620 
1,825 
2,200 
2,150 
2,175 
1,640 


190 


1,750 


This  exhibit  places  the  States  in  the  following  order,  as  to  yield  per  acre : 
Louisiana,  Arkansas,  Texas,  Mississippi,  Alabama,  Georgia,  Florida,  Tennessee, 
North  Carolina,  South  Carolina.     The  plantations  in  the  first  two  States  are 

*  For  instance,  of  86  counties  in  Tennessee,  scarcely  one-third  have  ever  produced  cotton 
as  a  market  crop,  and  the  largest  portion  of  the  yield  of  any  year  is  obtained  from  half  a 
dozen  oountios. 
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mostly  Mississippi  bottoms,  unsurpassed  for  fitness  in  the  world.  The  Texas  cot- 
ton fields  are  on  the  Red  River  bottoms,  and  alluvial  soils  of  other  river  valleys 
of  southern  Texas.  Mississippi  has  cotton  lands  on  the  Missrssippi,  Big  Black, 
and  Yazoo  rivers,  as  good  as  the  best  of  Louisiana  or  Texas,  and  also  has 
thousands  of  acres  in  the  eastern  and  southern  parts  of  the  State,  of  moderate 
fertility,  which  tend  to  reduce  her  average.  Alabama  naturally  comes  next  in 
order,  and  the  Carolinas,  with  the  most  depleted,  ravaged,  and  depopulated  cot- 
ton plantations  of  the  country,  close  the  list.  The  highest  average  is  but  half 
a  modem  bale,  the  lowest  less  than  a  third,  and  the  general  average,  190  pounds, « 
is  quite  as  large  a  figure  as  the  truth  will  warrant. 

Some  of  the  most  productive  counties  on  the  Mississippi  river  report  10  bales 
per  hand,  or  4,800  pounds'  or  almost  three  times  as  much  as  the  general  aver- 
age ;  and  the  same  localities  cultivate  additionally  to  the  hand,  five  acres  in  corn, 
yielding  35  bushels  each. 

The  order  of  the  average  product  per  hand  in  the  several  States  .corresponds 
with  the  products  per  acre  of  each,  except  Tennessee.  The  general  average 
per  hand,  1,750  pounds,  makes  the  average,  cotton  area  per  hand  between  nine 
and  ten  acres. 

PRICES  OP  LABOR;  , 

The  returns  relative  to  the  prices  of  labor  in  1860,  and  for  the  last  two  years, 
are  of  much  interest,  showing  the  effect  of  fluctuations  in  value  of  products,  the 
difference  in  productive  value  of  soils,  tho  result  of  local  competition  for  labor, 
and  other  causes. 

In  tho  following  table  of  wages  per  annum,  rations  and  clothing  are  included 
with  the  money  in  1860,  rations  without  clothing  in  1867.  Tho  rations  consist 
principally  of  bacon  and  meal ;  three  and  a  half  pounds  of  the  former,  and  a 
peck  of  the  latter.  The  clothing  comprised  "two  suits  of  summer  clothes,  two 
pairs  of  shoes  or  one  of  boots,  and  sometimes  a  pair  of  blankets.  In  the  term 
"youth"  are  included  children  of  both  sexes,  of  not  less  than  fourteen  years. 
There  is  difficulty  in  obtaining  strictly  true  averages,  from  tho  differing  condi- 
tions in  employment  of  labor,  and  the  uncertainty  that  a  return  fully  represents 
all  such  peculiarities,  but  the  result  suffices  to  show  the  feverish  excitement  in 
cotton-planting  in  the  beginning  of  1867,  along  tho  Mississippi  river,  in  Ten- 
nessee, Texas,  and  Georgia,  and  the  collapse  of  a  year  later,  when  prices  ruled 
low,  a  burdensome  tax  was  imposed,  loss  and  bankruptcy  were  rife,  and  gloom 
overspread  the  planting  community.     The  table  is  as  follows : 


1860. 

1867. 

1868. 

States. 

Men. 

Women. 

Youth. 

Men. 

Women. 

Youth. 

Men. 

Women. 

Youth. 

Virginia 

105 

46 

39 

102 

43 

46 

102 

41 

45 

North  Caro!in      

110 

49 

50 

104 

45 

47 

89 

41 

39 

South  Carol i...      

103 

55 

43 

•  100 

55 

43 

93 

52 

42 

Georgia — 

124 

75 

57 

125 

65 

46 

83 

55 

47 

Florida 

130 

80 

65 

139 

in 

85. 

52 

97 

50 

44 

Alabama 

338 

W 

66 

71 

52 

87 

50 

40 

Mississippi 

166 

100 

71 

149 

93 

61 

90 

66 

40 

Louiiiaqa 

171 

120 

72 

150 

104 

65 

104 

75 

60 

166 
170 
121 

109 
108 
63 

80 
80 
60 

139 
158 
136 

64 
94 
67 

67 
73 
65 

130 
115 
109 

72 
75 
51 

65 

67 

45 

Wages. — The  payment  of  wages — a  plan  tried  extensively  in  1866 — gen- 
erally  proved  unprofitable,  the  freedmen  being  inclined  to  use  too  freely  tneir 
newly-found  liberty,  and  planters  were  generally  quite  as  little  at  home  in  the 
management  of  free  labor.  Much  of  the  labor  was  inefficient;  idleness  became 
contagious,  of  a  more  malignant  typo  in  proportion  to  increaso  of  numbers  work- 
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ing  together,  crops  were  neglected,  upbraidings  and  threats  sometimes  followed, 
and  the  cotton  fields  were  in  many  cases  left  in  the  lurch  at  the  critical  season 
of  pickingt  Other  plans  had  been  followed,  and  promised  to  be  more  exten- 
sively adopted.     One  of  these  was 

Renting. — The  rent  is  sometimes  agreed  to  be  paid  in  money,  but  generally 
in  a  stipulated  portion  of  the  crop,  usually  one-third.  In  parts  of  Texas,  •ne- 
fourth  of  cotton  and  one-third  of  grain  crops,  is  a  common  rent.  In  some  parts 
of  Tennessee,  as  in  Polk  county,  more  farms  are  taken  for  rent  than  on  shares. 
It  is  asserted  that  persons  renting  good  lands  "  at  halves,"  often  do  better  than 
to  get  two-thirds  of  the  produce  of  poor  farms. 

The  most  prevalent  and  popular  mode  of  contracting  proprietors  and  laborers  is — 

Working  upon  slmrcs, — Great  diversity  has  existed  in  the  form  and  character 
of  contracts.  Few  freedmen  have  means  to  provision  themselves,  and  exceed- 
ingly rare  are  the  cases  in  "which  they  can  obtain  credit  for  any  supplies  what- 
ever. Therefore,  whether  they  engage  to  furnish  rations  with  their  labor,  or  half 
of  the  feed  for  horses  or  mules,  these  supplies  are  all  charged,  the  aggregate  to 
be  deducted  from  their  share  of  gross  returns.  The  mode  of  contracting  pre- 
ferred in  1867,  in  South  Carolina,  required  the  payment  of  one-third  of  the  crop 
to  the  laborer,  who  furnished  his  own  rations.  A  similar  arrangement  was 
common  in  Georgia,  where,  also,  many  plantations  were  rented  for  half,  all 
expenses  to  be  borne  equally  by  planter  and  laborers.  In  some  parts  of  Florida, 
labor  was  furnished  with  all  supplies  except  clothing,  and  paid  one-fourth  of  the 
crop,  or  one-third  of  the  crop  without  rations.  In  Marengo  county,  Alabama, 
a  region  of  fine  plantations,  one-fourth  for  labor  is  the  rule,  or  one-third  without 
rations ;  and  similar  rates  are  offered  for  the  cultivation  of  other  rich  soils  in 
Alabama,  Mississippi,  and  further  west,  while  somewhat  better  terms  are  given 
to  labor  in  less  productive  locations.  In  Amite,  Mississippi,  labor  and  board 
are  made  equivalent  to  farm  and  stock ;  in  Greenville,  Mississippi,  one-fourth  is 
paid  for  labor,  one-third  for  labor  furnishing  its  own  supplies,  and  one-half  if 
the  expense  of  forage  is  shared  by  the  laborer ;  in  the  vicinity  of  Louisvjlle, 
three-tenths  of  the  crop  is  given  for  labor ;  on  the  Yazoo  river,  one-fourth  of  the 
gross  product  is  paid  for  labor  furnished  with  rations ;  in  Tippah,  Mississippi,  the 
farm  tools  and  stock  are  an  equivalent  for  labor,  rations,  and  feed. 

Profits  qf  labor. — The  results  of  planting  in  1866*  and  1867  were,  in  most 
cases,  disastrous  to  planters,  and  disappointing  to  laborers  working  on  shares.  In 
some  sections,  the  entire  crop,  as  is  asserted  of  the  majority  of  plantations,  did 
not  suffice  to  pay  laborers  and  their  food  and  clothing,  yet  tho  price  of  labor 
might  be  lower  than  in  1860,  though  it  would  have  been  higher,  but  for  its  com- 
parative inefficiency.  Tho  general  complaint  is,  that  labor  has  proved  unreli- 
able, unprofitable,  and  vexatious.  There  is  no  doubt  that  freedmen's  labor,  in 
this  transition  period,  has  yielded  lower  results  than  the  compulsory  labor  of 
1860.  This  was  to  be  expected.  To  presume  that  ignorant  slaves,  herded  in 
masses,  released  from  all  control  except  the  restraints  of  statute  law,  should-at 
.  once  become  models  of  industry,  frugality,  and  foresight,  is  to  accredit  to  them 
\  a  higher  wisdom  than  could  be  expected  of  their  masters  in  their  new  relations. 

Both  parties  have  much  to  learn,  many  errors  of  policy  or  practice  to  renounce, 
and  success  to  win,  by  a  better  understanding  of  the  means  for  attaining  it. 
This  correspondence  has  proved  such  success  attainable,  and  already  attained  by 
a  few  persons,  who  not  only  had  the  confidence  of  their  laborers,  but  directed 
and  supervised  their  labor,  with  a  full  understanding  of  the  altered  conditions 
of  cotton-planting,  and  a  high  appreciation  of  the  required  changes  in  its 
economy. 

It  has  been  declared  by  representative  southern  men  that  negro  labor  is  the 

best  on  the  continent.     It  is  best  in  the  south  at  present,  because,  rude  as  it 

may  be,  it  is  almost  the  only  skilled  labor  for  cotton  culture.    When  white  men, 

in  any  considerable  numbers,  become  practically  acquainted  with  tho  processes 
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of  cotton-growing,  their  labor  will  probably  provo  superior.  A  very  few  white 
men  in  the  cotton  section  are  engaged  in  tho  labors  of  agriculture.  When  the 
absurd  prejudice  of  tho  poor  man  against  the  labor  necessary  to  raise  him  to  com- 
fort and  competency  no  longer  fends  a  place  in  the  bosom  of  the  white  man, 
there  will  be  no  lack  of  production  for  home  supply,  or  for  export,  and  the  waste 
places  will  be  built  up,  and  prosperity  and  abundance  will  bless  the  land. 

CHANGES  IK  CULTURE  AND  MANAGEMENT. 

It  would  be  gratifying  to  be  able  to  say  that  better  culture,  greater  economy 
in  agricultural  processes,  a  general  practice  of  fertilization,  and  a  thorough  adap 
tatiou  to  changed  conditions  have  already  obtained ;  yet  it  would  be  absurd  to 
expect  it  at  once  or  under  existing  circumstances.  It  is  enough  to  know  that  an 
unusual  spirit  of  energy  is  awakened,  which  has  already  begun  to  yield  valuable 
fruits,  here  and  there,  at  isolated  points  throughout  the  southern  States.  The 
agricultural  mind  is  wakeful  and  active.  Intelligent  and  practical  writers 
enrich  the  agricultural  press  with  advanced  ideas.  In  the  Carolina*  and  Georgia 
commercial  and  artificial  fertilizers  are  used  to  a  very  great  and  increasing  extent, 
and  their  comparative  value,  mode  of  application,  and  results  upon  different  soils, 
are  more  oagerly  canvassed  than  ever  before.  It  is  but  fair  to  say  that  pecuniary 
inability  has  proved  a  bar  to  improvement  dictated  by  tho  deliberate  judgment 
of  many  planters. 

An  instance  or  two  of  successful  planting  will  serve  as  an  example  of  progress, 
to  which  the  most  conservative  are  compellod  to  look.  The  gentleman  men- 
tioned by  Benjamin  T.  Harris,  our  correspondent  in  Hancock  county,  Georgia,  in 
the  following  extract,  has  long  been  known  as  an  exponent  of  high  culture : 

David  Dickson,  of  this  county,  has  produced  the  most  successful  results  in  growing  com, 
eotton,  wheat,  oats,  potatoes,  &c,  on  a  large  scalo,  for  the  last  20  years,  of  any  one  in  this 
vicinity.  He  originated  the  mode  which  he  has  so  successfully  pursued  and  which  U  now 
generally  followed.  It  is  peculiar  only  in  the  fact  that  he  gives  more  distance,  both  to  corn 
and  cotton,  than  was  formerly  given ;  that  he  has  used  more  commercial  manures,  ploughed 
deeper  in  the  preparation  of  the  ground,  cultivated  shallower,  and  with  more  care  for  the 
young  plant,  especially,  and  more  land  per  hand  and  per  horse,  than  our  planters  generally 
have  done.  It  is  but  just  to  him  to  add  that  these  results  were  obtained  with  more  satjsfac* 
tion  to  himself  and  laborers  than  is  often  found  on  other  plantations.  He  uses  Peruvian 
guano,  bone-dust,  plaster  and  salt,  combined  or  mixed,  under  his  own  watchful  eye,  with 
such  domestic  manures  as  can  be  economically  raised  and  applied.  He  made,  in  former 
years,  from  3,000  to  5,000  pounds  of  ginned  cotton  to  the  hand,  with  a  superabundance  of 
corn,  pork,  beef,  wheat,  oats,  potatoes,  cheese,  watermelons,  &c,  (fee,  for  his  own  use  and 
for  the  use  of  his  negroes,  and  to  sell  to  others  who  were  not  so  fortunate.  Like  all  others  in 
the  country,  ho  cannot  now  produce  the  same  results  with  the  same  number  of  laborers. 

Mr.  Dickson  pulverizes  tho  soil  thoroughly  in  preparation  for  cotton,  and 
manures  an  acre  (when  expecting  the  best  results)  with  160  pounds  guano,  240 
pounds  dissolved  bones,  100  pounds  salt,  and  160  pounds  plaster,  thoroughly 
mixed,  costing  about  816,  the  mixture  deposited  in  an  eight-inch  furrow,  wnich 
is  covered  with  a  long  scooter  running  deeply  on  each  side,  leaving  a  rich  and 
mellow  seed-bed.  He  cultivates  cleanly  with  sweeps  and  uses  the  hoes  once  or ! 
twice.  His  crops  are  remarkably  reliable,  tho  most  destructive  casualties  caus- 
ing only  partial  failures ;  and  though  be  often  suffers  from  worms  or  drought, 
he  rarely  gets  less  than  a  bale  per  acre,  and  oftener  obtains  nearly  two.  Mr.  Dick- 
son purchased,  in  1867,  Peruvian  guano  to  the  amount  of  $12,000,  and  found  tho 
investment  a  profitable  one.  Whether  this  profit  might  not  have  been  more 
cheaply  obtained  by  making  at  least  a  portion  of  those  fertilizers  upon  the  farm 
is  a  question  pregnant  with  meaning  to  southern  farmers. 

James  Davison,  of  Greene  county,  Georgia,  experimented  quite  extensively 
last  year  with  stable  manure  and  several  of  the  commercial  fertilizers.  The 
experiment  with  Peruvian  guano  increased  tho  yield  140  per  cent,  when  com- 
pared with  the  yield  from  the  same  quantity  of  land  without  fertilizers.  Common 
wood  nshos  nnd  salt  cave  an  increase  of  200  r*»r  r^nt. 
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Large  results  have  been  obtained  upon  poor  soils  by  fertilizers.  An  instance 
is  reported  from  Onslow  county,  North  Carolina,  of  a  product  of  2,700  pounds  of 
seed  cotton,  or  about  800  pounds  of  lint  from  one  acre.  The  cotton  was  culti- 
vated in  the  usual  way,  the  land  highly  manured  with  a  compost  manure  con- 
taining a  large  percentage  of  stable  manure.  Other  <atses  are  reported  from  "  the 
old  north  State."  A.  fi.  Davis,  of  Carteret  county,  produced  in  1867,  from  an 
acre  of  land,  2,300  pounds  of  seed-cotton,  using  for  manure  fish  only,  which  he 
caught  himself.  Calvin  Tucker,  of  Pitt  county,  also  produced  from  one  acre 
2,300  pounds  of  seed  cotton,  using  barn-yard  manure,  shell  lime,  and  leached 
ashes.  J.  T.  Pearson,  of  Wayne  county,  produced  from  one  acre  2,200  pounds 
of  seed  cotton,  using  with  barn-yard  manure,  cotton-seed  and  Baugb's  super- 
phosphate of  lime.  R.  W.  Pelletier,  of  Lenoir  county,  produced  from  one  acre 
2,061  pounds  seed  cotton.  The  mode  of  cultivation  in  these  cases  was  not  unusual, 
the  increased  yield  being  mainly  due  to  the  fertilizers  used.  The  reason  was  an 
unfavorable  one,  and  the  yield  would  have  been  much  larger  in  a  good  season. 
Instances  are  given  of  similar  increaso  of  production  in  other  farm  crops,  as  the 
cereals  and  roots. 

B.  F.  Ward,  of  Butts  county,  Georgia,  gives  his  experience  in  the  management 
of  freedmen  as  follows: 

In  1866  I  gave  my  laborers,  all  negroes,  $120  as  wages  to  men,  and  $75  to  women  and 
boys,  and  fed  them.  Some  worked  as  well  as  I  wished  ;  about  one-third  would  not  work 
unless  I  was  present,  and  then  Dot  cheerfully  or  well.  I  lost  my  provisions  of  corn  and  meat, 
and  made  about  enough  cotton  to  pay  them  their  wages  in  full.  I  settled  with  them  fairly ; 
all  were  satisfied,  and  wanted  to  stay  another  year.  They  were  all  worked  together.  I 
selected  for  the  next  crop  those  with  families  who  worked  well,  and  turned  off  the  drones.  I 
kept  married  men  altogether.  I  had  a  great  many  'applications  to  hire,  which  gave  me 
choice  of  the  laborers  around,  and  got  as  many  as  I  wanted  to  work  my  land.  I  then  divided 
them  into  squads  and  families,  or  let  them  make  selections  of  their  own  co-workers.  I 
.  measured  off  to  each  squad  a  portion  of  land,  and  gave  a  mule  to  each  two  workers.  I  gave 
them  one-half  the  corn  and  fodder,  peas,  potatoes,  sorghum,  melons,  and  half  the  dried  peaches, 
and  one-third  of  the  cotton.  I  fed"  the  plough  stock,  and  they  fed  themselves  and  found  their 
own  clothine.  They  went  to  work  very  earnestly.  The  heads  of  sauads  were  good  practical 
farmers.  I  had  rented  a  portion  of  the  land  to  white  laborers,  and  I  was  soon  enabled  to  get 
up  a  good  state  of  excitement  and  ambition  to  excel  in  the  quantity  of  crops  to  bo  made.  The 
negroes  worked  well,  and  made  good  crops.  Some  made  300  or  400  bushels  of  corn  to  the 
hand,  and  some  from  thrco  to  five  bales  of  cotton  per  capita,  besides  large  quantities  of  pota- 
toes, and  about  250  gallons  of  sirup  in  all.  Wo  sold  over  TOO  pounds  of  dried  peaches, 
besides  what  was  kept  for  home  consumption.  They  were  to  furnish  their  own  provisions, 
but  by  about  the  middle  of  June  all  except  two  had  applied  to  me  for  meat,  and  some  for 
c«rn,  and  some  for  both.  I  referred  them  to  our  contract ;  they  acknowledged  its  terms,  but 
said  it  took  more  to  feed  them  than  they  thought  for ;  they  had  "  eat  up  all  their  meat,  and 
their  money  was  all  gone  too."  I  had  to  supply  them  or  lose  tbo  crop ;  I  furnished  them,  of 
course.  They  did  very  little  after  the  crop  was  laid  by  until  time  to  gather  it.  They  finished 
gathering  before  Christmas. 

The  following  from  B.  H.  Springer,  of  Can-oil  county,  Georgia,  furnishes 
another  illustration  of  the  benefits  derived  from  judicious  management  of  co- 
operative freedmen  : 

In  1866  I  employed  freedmen  and  gave  them  ono-third  of  all  that  was  made.  I  furnished 
everything — land,  tools,  horses,  seed,  &c,  but  I  found  that  was  hardly  enough,  although 
thev  worked  well.  I»  18G7  I  gave  them  one-half,  and  only  famished  the  land  and  stock, 
ana  fed  the  stock,  they  being  at  all  other  expense.  They  repair  my  fences,  clean  out  my 
ditches,  and  keep  the  plantation  in  good  order.  This  plan  worked  well.  My  plantation 
looks  better  than  ever  before :  the  freedmen  work  better,  and  make  an  abundance  to  supply 
themselves  and  families.  I  am  at  but  little  trouble,  and,  if  anything,  they  are  working  better 
this  year  than  over.  They  repair  and  keep  up  the  plantation  at  times  when  they  would  do 
nothing  else  ;  therefore  it  is  no  expense  to  them  but  labor,  and  a  great  saving  to  me.  I  will 
add  that  this  plan  is  being  rapidly  adopted  by  the  farmers  of  this  county.  Freedmen  would 
do  much  better  if  there  were  not  so  many  villians  prowling  over  the  country  seeking  to 
swindle  the  negroes  out  of  their  hard-earned  wages. 

Mr.  Springer  cultivates  cotton  at  the  cost  of  10  cents  per  pound,  getting  four 
bales  per  hand,  besides  grain,  peas,  potatoes,  and  other  crops. 

Dr.  Tanner,  in  the  same  county,  obtained  500  pounds  per  acre  on  very  poor 
land  by  the  use  of  stable  manure. 
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A  planter  of  Johnson  county,  Georgia,  cultivates  1,500  acres,  with  fertilizers 
made  by  supplying  his  own  stables  with  pine  straw.  His  cotton  is  estimated  to 
cost  but  six  cents  per  pound. 

Dr.  S.  P.  Burnett,  of  Fort  Gaines,  Georgia,  manured  25  acres  of  poor  pine 
land,  and  obtained  18  bales  of  500  pounds  each,  costing  six  cents  per  pound. 

In  Tatnall  county,  Georgia,  an  experiment  with  guano  resulted  as  follows : 
7  rows,  with  gimno  under  tho  ridge,  331  pounds;  7  rows,  with  an  equal  quantity 
on  ttie*  surface,  246  pounds;  7  rows,  without  guano,  104  pounds. 

•*Tln* product  of  the  soil  has  been  increased  one-third  in  Clarke  county,  Alabama, 
by  the  use  of  superphosphate  of  lime. 

'  Albert  Cruniplcr,  near  Childorsburg,  Talladega  county,  Alabama,  cultivates 
15  acres  per  hand,  10  in  cotton  and  5  in  corn,  bedding  high,  manuring  in  the 
drill  with  a  compost  of  stable  manure  and  muck.  He  obtains  an  increase  of 
one-third  by  the  use  of  guano.  His  cotton  is  estimated  to  cost  11  to  12  J  cents 
per1  pound. 

"  Tnstances  of  intensive  culture  are  reported  in  Mississippi  and  other  Stated. 
Fertilizing  is  little  practiced  except  in  the  Atlantic  States.     Tho  alluvial  soils^ 
of  Alabama,  Mississippi,  Arkansas,  and  Texas,  are  practically  regarded  as  inex-* 
haustible,  and  are  cropped  continuously,  with  little  fear  of  exhaustion.     It  has 
not  been  discovered,  however,  that  manures  occasion  any  injury  in  such  locations. 

There  is  not  only  an  expressed  intention  of  diversifying  agriculture,  but  a  Tew 
are  making  efforts  in  that  direction,  neglecting  cotton,  or  wholly  discarding  it. 
Thomas  It.  Tennison,  of  Clark  county,  Arkansas,  illustrates  the  views  and 
practice  of  this  class : 

I  cultivate  about  80  acres,  one-half  bottom  land,  tbe  other  rolling,  sandy  land ;  about  40 
acres  in  fruit— apples,  pears,  peaches,  plums,,  cherries,  and  a  general  variety  of  small 'fruits, 
all  of  which  do  extremely  well  hero.  I  have  a  barn,  cotton-gin,  mill,  wood-saw,  (cut-off,) 
sugar  mill,  and  evaporator,  sulky  plough,  double  shovels,  Collins  and  Co.'s  cut  steel  ploughs, 
Geddes'  harrow,  cotton  planter,  corn  planter,  one  Avery,  No.  8,  and,  perhaps,  one  bull  tongue. 

I  use  barn-yard  and  stable  manures,  incorporated  with  swamp  muck.  I  have,  also,  a  bank 
of  shell  marl,  which  is  abundant  in  all  parts  of  this  county,  on  which  I  draw  occasionally. 
We  use  all  our  sparo  cotton  seed,  also,  as  a  fertilizer.  I  find  by  experience  that  a  corn  crop 
can  be  doubled  by  using  rotted  need,  a  handful  to  the  hill.  The  abovo  is  the  only  farm  I 
know  of  where  an  improved  implement  is  used,  or  has  a  barn  or  shelter  for  stock,  or  uses  a 
level  on  hillsides.  As  I  have  no  disposition  to  gamble,  or  invest  in  lotteries,  I  do  not  raise 
'Cotton. 

' ,  Every  variety  of  farm  product  for  use  and  for  saje,  fat  stock,  no  debts,  and  money  in  pocket, 
are  indications  of  my  way  of  striking  a  balance  in  favor  of  the  improved  mode  and  imple- 
ments. 

PLANTING  BY  COLORED  MEN. 

The  general  tenor  of  information  upon  this  point  is  that  such  efforts  have 
usually  resulted  in  failure.  It  should  also  be  remembered  that  failures  have  been 
more  numerous  than  successes  among  whites,  as  shown  by  the  same  returns. 
The  difficulties  to  be  encountered  have  been  not  only  worms,  excessive  rains, 
droughts,  floods,  and  fields  overrun  with  pernicious  growths  of  neglected  years, 
but  inexperience  in  business  calculations,  a  proverbial  lack  of  foresight  in  the 
uneducated  plantation  negro,  a  prodigal  hospitality  while  a  £ound  of  bacon  or  a 
bushel  of  svvect  potatoes  remains,  and  an  inability  to  appreciate  the  economic 
value  of  passing  time.  There  are  instances  enough  of  thrift  and  foresight  to 
refute  tho  proposition  that  the  race  is  and  must  be  incapable  of  business  manage- 
ment, when  time  and  opportunity  for  such  practical  education  shall  be  enjoyed; 
.at  the  same  time  it  is  shown  to  be  unwiso,  in  view  of  the  overwhelming  evidence 
of  their  present  unfitness  to  manage  plantations,  to  advocate  the  undertaking  of 
•cotton  planting  or  general  farming  by  the  freedmen  generally.  If  there  are  any 
^ambitious  enough  to  brave  the  risk,  with  money  enough*  to  make  a  commencement, 
^lioy  should  be  permitted  the  trial ;  but  the  a  hands"  generally  should  be  encouraged 
to  work  for  wages  until  they  can  test  their  ability  to  manage  for  themselves,  at 
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least;  to,  the  extent  of  economizing  their  earnings,  and  saving  a  surplus  for  the 
contingency  of  the  future  in  a  life  of  freedom. 

A  sufficient  number  of  the  various  classes  of  reported  experiments  to  give  an 
accurate  idea  of  the  import  of  the  returns  will  be  briefly  presented.  A  repug- 
nance to  cotton  culture  was  early  evinced,  which  rendered  it  difficult  at  first  to 
contract  for  their  labor,  and  prevented  engaging  in  it  on  their  own  account. 
*  They  knew  it  meant  work  from  January  to  Christmas,  and  work  was  not  the 
idea  of  freedom  which  they  had  receive^  Jfrom  the  inculcation  of  example  or 
the  teaching  of  observation ;  to  be  free  w#s  to  hunt  and  fish,  and  lounge  about 
the  county  town  j  to  the  women  it  was  to  desert  out-door  employment,  and  ape, 
in  a  slight  degree,  the  fashions  -and  habits  of  the  more  fortunate  white  race. 
Those. haying. the  disposition  to  labor  were  encumbered  and  impeded  by  gossip- 
ing idlers.      ,  » 

JfaiZwr^.— AiBQPg  the  many  cases  of  unsuccessful  planting  reported,  is  one  of 
a  black  man  in  Mississippi,  who  lost  $10,000  in  an  attempt  to  cultivate  cotton. 
Another  in  Anrito  county,  Mississippi,  hired  five  or  six  hands,  obtained  credit 
for  farm  stock  apd  utensils,  and  in  two  years  was  left  in  debt  between  $1,000  and 
$2,000.  v  Another  in  the  same  county  who  had  formerly  managed  successfully  18 
hands  for  Iris  master,  and  who  was  deemed  an  intelligent  and  excellent  manager, 
went  to  wpxfc  with  a  force  of  17,  four  being  women,  and  three  youths }  rented  fertile 
bottomland,  agreeing  to  pay  one-third  of  the  product  as  rent.  He  bought  of 
his  landload  two  mules,  four  horses,  eight  cows,  and  borrowed  four  yoke  of  oxen,  a 
wagon,:l,20O  pounds  of  bacon,  40  bushols  of  corn/  3,000  pounds  of  tfodder,  and 
obtained*  credit  for  $1,000.  He  obtained  four  bales  of  cotton,  raised  no  corn,  fod- 
der or  vegetables  ,•  both  mules  were  dead  at  the  end  of  the  year,  two  horses  were 
ran  off  and  sold,  two  yoke  of  oxen  reported  dead,  one  yoke  of  oxen  and.  two 
horses  turned  over  to  the  landlord  so  poor  they  could  scarcely  stand,  and*no  rent 
or  debts  wero  paid,  and  $500  debt  fwas  further  incurred. 

Sucjtjan,  ,bccurrenca  as  the* following ,ua&]j£gna,c6xnmou :  A  planter  who  had 
furnisko^ki.'foke*  of  oxen  and'  a  carttoa  Jsreidfnan,  who  had  four  children  to 
helpTnm  Jp  the  field,  seeing  him  on  his  way  to  a  neighboring  village  with  a 
smalOoaa  of  wood,  and  knowing  that  his  little  cotton  farm  was  rapidly  going 
to  grass,  asked  him,  "How  is  this?"  "Oh!  I  an  out  of  tobaccy,  and  am  gwine 
to  town  to  sell  a  load  of  wood."  His  wife  was  housekeeping,  and  his  four 
children  had  gone  fishing.  His  cows  brought  him  two  calves,  but  ho  lost  both 
because  he  was  too  indolent  to  mow  a  small  quantity  of  hay  and  pea  vines.  The 
veteran  agricultural  editor,  Dr.  M.  W.  Phillips,  of  Mississippi,  gives  the  result 
of  extensive  observation,  declaring  that  the  treedman  may  have  a  third,  a  half, 
or  even  an  entire  interest  in  a  crop  he  is  cultivating,  and  if  any  one  will  give 
for  a  week,  [or  for  a  single  day,  more  than  usual  rates  in  cash,  he  will  leave  the 
crop  in  the  .grass,  and  earn  a  few  dollars  to  spend  "for  some  trifle  that  would, 
only  please  a  child."  In  portions  of  Arkansas,  it  is  asserted,  only  the  poorest 
hands  who  cannot  get  situations  set  up  for  themselves. 

From  Alabama  come  reports  that  their  management  of  farms  has  proved  33 
per  cent,  less  effective  than  that  of  whites )  and  one  correspondent  says  they  do 
not  produce  a  bale  to  tho'hand. 

Reports  of  fanning  by  freedmen  in  Avoyelles,  Louisiana,  represent  the  colored 
managers  as  "  tho  choice  of  the  ex-slaves ;"  that  "  they  work  steadft y,  but  lack 
foresight,  as  in  their  race  generally .w  A  correspondent  in  the  parish  of  East 
Feliciana,  Louisiana,  writes : 

In  every  instance  within  my  knowledge  where  colored  men  baVe  attempted  to  raise  cotton, 
or  to  cultivate  any  other  product  whatevervon  thejr^own  account,  they  have  entirely  failed, 
and  those  furnishing  tbem  with  supplies  have  invariably  lost  money.  The  restraint  of  for- 
mer times  being  removed  they  are  not  yet  adapted  to  the  new  state  cf  things,  and  cannot 
bear  to  bo  confined  to  regular  labor.  Their  disposition  is  to  be  content  with  tho  most  pre- 
carious subsistence ;  where  left  to  themsetves  they  reside  in  huts,  and  live  upon  small  game  and 
corn-meal. 
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A  correspondent  in  Washington  county,  Mississippi,  where  the  soil  is  as  fertile 
as  the  valley  of  the  Nile,  says  he  had  foar  squads  of  freedmen  at  work,  each 
squad  consisting  of  ten  hands.  One  party  raised  31  bales  of  cotton;  a  second 
25 ;  a  third  22,  and  the  fourth  12,  all  averaging  430  pounds  each.  The  net 
proceeds  of  the  cotton  would  not  pay  the  expenses.  In  every  case  within 
his  knowledge  the  planter  having  his  work  done  for  a  share  of  the  crop  lostmonev 
and  the  freedmen  were  unable  to  pay  for  what  was  furnished;  and  all  independ 
ent  attempts  at  planting  by  freedmen  brought  them  into  debt.  Many  cases  are 
mentioned  of  industrious  men,  successful  managers  for  years,  under  direction  of  the 
masters,  who  had  failed  to  produce  enough  to  pay  expenses.  Many  writers  concur 
in  stating  that  they  do  not  know  of  an  instance  in  which  a  freedman  would  have 
anything  left  after  paying  his  debts.  The  following  statement  concerns  a  region 
in  which  farming  is  more  diversified.  The  writer,  of  Stanley  county,  North 
Carolina,  gives  both  unpromising  and  favorable  data  upon  the  subject : 

A  neighbor  was  keeping,  in  1860,  six  male  hands,  with  two  women,  and  three  or  four  children, 
on  a  plantation  containing  80  acres  of  bottom  land,  and  as  much  upland.  These  hands  and  their 
overseer,  with  the  help  of  six  head  of  nrales  or  horses,  were  in  the  habit  of  making  yearly  20 
bales  of  cotton,  15u  barrels  of  corn,  50  bushels  of  rye,  besides  roots,  hay,  and  garden  ve**- 
tables.  Last  year  he  divided  his  farm  into  three  lots,  gave  charge  of  one  lot  to  one  of  his 
former  slaves,  the  most  intelligent  among  them,  who  has  a  wife  and  four  children  able  to  do 

food  work.  The  landlord  found  two  mules,  their  feed,  and  all  the  necessary  implements, 
he  freedman  found  himself  and  family,  and  was  at  no  other  expense.  The  whole  manage- 
ment of  the  crop  was  left  to  him.  A  second  lot  was  intrusted  to  two  good  hands,  with  their 
wives— also  two  mules,  as  with  the  first  The  third  lot  was  left  to  the  owner's  son,  who  hired 
a  black  man  for  a  part  of  the  crop.  The  three  lots  were  tolerably  well  laid  off  as  to  equality 
of  fitness  for  the  crops  to  be  made.  One-half  of  the  crop  was  the  stipulated  rent.  All  went 
to  work,  each  left  to  his  own  judgment.  They  made  corn,  wheat,  oats,  and  cotton.  I  went 
through  the  crop  several  times  while  it  was  growing.  A  worse  condition  of  things  had  never 
been  seen  on  the  premises  on  the  part  left  to  the  management  of  the  freedmen.  The  small 
grain  in  many  places  was  choked  with  bushes  and  briars ;  the  gross  and  weeds  gained  and 
kept  the  upper  hand  everywhere.  At  the  close  of  the  year  the  two  families  of  colored  peo- 
ple had  made  less  than  20  barrels  of  corn  each,  30  bushels  of  wheat,  50  bushels  of  oats,  and 
two  bales  of  cotton  each.  The  owner's  son,  with  one  helper,  made  as  much  corn,  wheat,  oats, 
and  cotton  as  the  other  two  sets  of  tenants  put  together.  The  whole  crop  was  not  worth 
more  than  half  the  value  of  the  crop  of  1860.  The  colored  men  went  into  debt  so  largely 
for  provisions  and  otherwise,  that  but  a  few  bushels  of  the  corn  and  wheat  falling  to  their 
share  was  left  them ;  the  price  of  the  cotton  was  nearly  all  absorbed  by  the  advances  made 
during  the  year,  and  there  was  nothing  left  whereon  to  make  another  crop.  The  result  was 
that  of  their  own  accord  the  colored  men  entreated  the  son  of  the  landlord  to  take  everything 
under  his  control.     On  that  condition  they  are  fanning  this  year  on  the  same  premises. 

On  the  contrary,  two  families  of  colored  people,  composed  of  six  hands,  two  women  and 
two  children,  undertook  to  make  a  crop  on  a  plantation  where  some  75  acres  of  middling  bot- 
tom land  alternate  with  50  acres  of  upland.  They  worked  bravely,  listened  with  docility  to 
advice  in  regard  to  their  work,  and  the  result,  in  spite  of  adverse  seasons,  was  100  barrels  of 
corn,  200  bushels  of  wheat,  100  bushels  of  oats,  25  bushels  of  peas,  75  bushels  of  potatoes, 
and  4,000  pounds  of  ginned  cotton.  The  value  of  that  crop  in  1860  would  have  been  $1,200, 
but  is  now  equal  to  §1,800,  the  half  of  which  falls  to  the  share  of  the  freedmen,  as  per  con- 
tract. They  farm  this  year  on  the  same  premises,  with  their  own  horses  and  feed,  and  pay 
the  landlord  such  Tent  only  as  any  white  man  would  have  to  pay  under  the  same  circum- 
stances. 

Successes. — Comparatively  few  cases  are  mentioned.  Among  tliem  are  the  fol- 
lowing :  A  £rc  edmnn  in  Johnson  county,  Georgia,  cultivated  with  his  own  hands 
25  acres  of  cotton,  and  made  15  bales  averaging  480  pounds  each. 

In  Lauder.dale  county,  Mississippi,  an  intelligent  man  procured  two  horses  in 
1866  and  made  six  bales  of  cotton  on  rented  land,  coming  out  $100  in  debt.  He 
retained  the  same  hands  in  1867  and  made  nine  bales  cotton  and  was  $200  in 
arrears,  but  has  paid  off  old  scores  and  says  he  will  try  it  again.  He  had  corn 
and  forage  sufficient  for  •  the  season,  and  is  getting  a  stock  of  hogs  and  cattle. 
The  reporter  believes  he  will  eventually  succeed. 

An  Alabama  freedman  produced  500  pounds  of  cotton  on  a  small  farm  of  his 
own  by  working  in  leisure  hours  at  intervals  of  regular  service. 


SOUTHERN  AGRICULTURE.  423 

A  correspondent  in  Ellis  county,  Texas,  writes: 

I  have  had  10  or  12  negro  families cultivating  land— generally  on  the  shares.  All  planted 
cotton.  Only  one  made  a  respectable  crop.  He  was  a  very  old  man,  formerly  a  foreman, 
and  off  thrc o  acres  he  raised  three  bales,  and  nicely  picked  it  so  as  to  class  a  strictly  **  low 
middling  "  in  market.  I  know  of  another  who  did  justice  to  his  cotton  crop.  He  is  a  noat 
farmer,  %nd  is  respected  by  all  who  know  himl  My  other  hands  hardly  averaged  700  pounds 
of  seed  cotton  per  acre. 

A  frecdman  in  Georgia  cultivated  seven  acres  in  cotton  and  23  in  com,  and 
three  in  other  crops,  with  his  own  labor  and  that  of  one  horse.  The  work  was 
accomplished  with  case.  The  corn  and  cotton  he  kept  clean,  and  no  help  was 
required  or  delay  suffered. 

All  these  facts  show  many  difficulties  to  be  encountered,  valuable  capabilities 
to  be  improved,  and  a  splendid  opportunity  for  the  exercise  of  patience,  humanity, 
tact,  wisdom,  and  a  genius  for  reducing  order  out  of  chaos.  The  task  is  difficult — 
the  prospect  of  ultimate  success  hopeful. 

SIZE   OF   PLANTATIONS. 

The  views  of  correspondents  as  to  the  number  of  hands  most  profitably 
employed  on  a  plantation  generally  hinges  on  the  reliability  of  freedmen's  labor. 
If  planters  could  obtain  and  profitably  manage  lar^e  numbers,  most  of  them 
would  now,  in  obedience  to  the  prevailing  custoui  oi  the  country,  hire  as  many 
as  their  means  would  provide  for  or  their  land  would  keep  employed.  While 
many  intelligent  planters  deprecate  the  insane  pursuit  of  one  object,  tending  to 
decrease  the  value  of  one  product  and  enhance  the  price  of  all  other?,  the  great 
desire  for  immediate  returns,  and  the  general  ignorance  of  all  cropping,  except 
that  which  brings  cotton  and  corn,  combined  to  make  cotton,  if  not  so  much  a 
specialty  as  formerly,  the  great  resource  still  for  ready  money.  Yet  all  are  com- 
pelled to  yield  to  the  fiat  of  inexorable  circumstances.  Large  planting  opera- 
tions have  been  tried  and  failed.  Smaller  undertakings  have  generally  succeeded ; 
and  small  farms,  cultivated  with  tho  constant  supervision  of  an  intelligent  and 
industrious  owner,  have  always  as  a  rule  brought  comfort  and  prosperity,  and 
always  will.  It  must  be  admitted,  however,  that  this  superior  proht  of  small 
farms  depends  on  the  greater  economy  of  labor  under  tho  eye  of  the  farmer.  If 
it  is  possible,  as  it  may  not  now  bo  generally  in  the  south,  to  secure  actual  per- 
formance of  service  in  full  proportion  to  the  number  employed,  the  larger  the 
farm  the  greater  the  profit.  As  in  the  case  of  a  large  hotel  or  manufactory, 
where  perfection  of  system  is  attained,  the  profit  would  be  increased  in  greater 
proportion  than  the  increase  of  acres  or  capital.  As  one  writer  remarks,  "  an 
engine  will  grind  the  meal,  gin  the  cotton,  and  do  the  sawing"  on  a  largo  farm 
as  well  as  a  small  one.  The  answer  to  this  question,  therefore,  depends  not  only 
on  the  comparative  reliability  of  different  families  or  groups  of  freedmen,  but  on 
the  farmer's  working  capital  and  his  capacity. 

The  estimates  of  the  proper  number  of  hands,  under  present  circumstances,  are 
quite  various,  as  might  be  anticipated.  Each  correspondent,  from  his  own  stand- 
point, reasons  plausibly,  and  perhaps  judges  accurately.  One  deems  30  a  profit- 
able number,  because  ho  has  seen  30  managed  with  profit.  Another  in  his 
vicinity  has  witnessed  failure  on  large  plantations,  and  success  with  a  single 
family  or  two  of  freedmen,  and  he  suggests  three  or  four  unhesitatingly;  others 
think  10  a  judicious  medium,  or  perhaps  15  or  20.  The  reasoning  on  this  point 
is  copious  and  interesting.     An  extract  or  two  only  can  be  given : 

The  congregating  of  a  large  number  of  freedmen  on  large  plantations,  solely  with  a  view 
to  obtaining  their  labor,  ana  as  much  of  it  as  possible,  with  the  least  outlay,  without  afford- 
ing opportunity  for  education  and  mora!  improvement,  has  iesulted  in  disagreement,  insub- 
ordination and  loss  to  all  parties  concerned.  A  few  colored  people  employed  by  a  white 
family,  or  in  a  neighborhood  where  there  are  but  few  freedmen,  educate  themselves  rapidly, 
and  adopt  the  habits  and  morals  of  the  whites  around  them. 
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Where  jealousies  or  quarrels  do  not  spring  from  associating  largo  numbers, 
many  complain  of  the  very  common  evil  of  shirking,  as  in  the  following  homely 
but  unequivocal  terms: 

With  a  large  number  of  hands,  one  does  bad  work,  another  follows  suit,  until  all  get  to 
cheating — so  many  the  boss  can't  tell  who  does  the  bad  work.  # 

A  correspondent  says :  "  The  less  the  better— better  if  none  at  alL" 
Another  would  employ  a  large  number  upon  the  following  plan : 

I  would  state  that  my  hands  this  season  are  working  in  squads  of  from  three  to  nine,  and 
if  I  was  able  I  would  divide  land  into  small  lots,  and  put  a  comfortable  house  on  each  lot, 
have  a  school  house  and  church  in  the  most  central  part,  and  I  would  compel  all  children  to 
go  to  school  and  pay  for  the  same  by  working  in  the  crop.  And  I  would  force  them  to  go 
to  school  and  to  work. 

IMPROVED  FARM  IMPLEMENTS. 

The  instruments  .used  in  cotton  culture  have  been  exceedingly  rude.  Until 
within  a  few  years,  most  of  them  have  been  made  in  neighborhood  blacksmith 
shops,  and  often  by  the  blacksmith  of  the  plantation,  in  a  style  which  was  the 
excess  of  bungling.  Some  of  the  implements  were  of  peculiar  form,  not  in  use 
in  other  sections  of  the  country,  as  the  scooter,  or  bull-tongue,  a  straight  strip  of 
four-inch  bar  iron,  pointed  and  bent  ;  and  the  sweep,  cleaning  and  stirring  from 
18  to  32  inches  t)f  surface,  is  universally  popular.  These  implements  are,  doubt- 
less, susceptible  of  great  improvement ;  if  of  the  best  form,  they  can  be  far  more 
regular  in  curves  and  smoother  in  surface,  and  of  better  material,  working  with 
less  power,  and  lasting  longer.  Then  there  is  the  "  scraper,"  the  "half-shovel," 
"  shovel/7  "  gopher,"  and  other  peculiar  forms  of  implements.  The  turning  plough, 
used  in  bedding-up,  has  already  been  greatly  improved,  though  the  improvement 
has  not  been  sufficiently  disseminated.  Steel  ploughs  are  beginning  to  come  into 
use.  One  correspondent  says  he  would  as  soon  think  of  using  an  iron  axe  as  a 
plough  all  iron.  A  great  variety  of  ploughs  is  reported,  of  local  or  general  popu- 
larity, as  the  "Collins,"  "Brinly,"  "Avery,"  "Dodge,"  "Livingston,"  "Taylor," 
"Allen,"  "Calhoun,"  "Duvall,"  "Miller,"  "Mohawk  Clipper,"  "Carey," 
"Watt,"  "Brooks"  subsoiler,  and  others.  Gang  ploughs  and  sulky  cultivators 
have  recently  been  introduced,  but  have  not  become  popular.  The  complaint  is 
made  that  they  "  do  not  kill  the  crab-grass"  and  thoroughly  clean  the  rows. 

The  opinion  is  expressed  by  some  correspondents  that  greater  care  in  break- 
ing up  and  laying  off  the  land  would  facilitate  the  use  of  these  implements,  and 
greatly  reduce  the  cost  of  cultivation.  Knox's  horse-hoe  is  popular  where  intro- 
duced.    The  Scovil  hoe  is  frequently  mentioned  very  favorably. 

Dr.  M.  W.  Phillips,  of  Mississippi,  in  discussing  the  economy  of  "cotton 
planters,"  says  he  can  open  the  furrows,  and  drop  and  cover  as  many  acres  by 
the  use  of  this  implement  as  can  be  planted  by  double  the  force  in  the  old  way; 
and  also,  that  with  a  horse-hoe  he  can  cultivate  as  well  and  nearly  twice  as  much 
as  with  a  turning-plough.  He  believes  that  a  large  field  can  be  kept  cleaner 
with  the  sulky  cultivator  than  with  any  other  implement,  but  that  two  horses 
cannot  properly  prepare  land  enough  to  keep  it  going.  This  is  a  subject  of  great 
importance,  demanding  separate  and  full  discussion.  It  is  evident  that  a  great 
impetus  has  recently  been  given  to  the  use  of  improved  forms  of  implements; 
that  many  of  them  may  require  particular  adaptation  for  use  in  cotton  fields ; 
that  there  is  much  prejudice  yet  to  overcome  in  securing  their  general  introduc- 
tion ;  and  that  they  are  destined  to  cheapen  the  cost  and  enhance  the  profit  of 
southern  agricultural  production. 

IS  COTTON  THE  MOST  PROFITABLE  CROP? 

In  districts  where  cotton  has  long  been  produced  exclusively,  the  predomina- 
ting opinion  is  that  it  is  the  most  profitable  crop.  In  localities  in  which  failure 
has  marked  the  record  of  the  last  two  years,  doubts  are  expressed  of  its  superi- 
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ority  in  this  respect.  Some  assert  that  "  anything  is  more  profitable."  Want 
of  experience  with  other  crops  has  evidently  influenced  the  opinions  of  many  in 
favor  of  this  staple  product. 

There  is  a  growing  tendenoy  to  enlarge  and  extend  into  new  districts  the  area 
of  sugar-cane  planting.  Florida  and  southern  Georgia  are  regarded  as  promis- 
ing sections  for  this  purpose.  In  Conecuh  county,  Alabama,  the  following  com- 
parison is  made : 

J.  M.  Mclntire  planted  one  acre  in  sugar-cane,  and  20  in  cotton.  The  one  acre  in  cane 
made  seven  barrels  of  molasses,  at  $1  25  per  gallon,  and  1,000  stalks  for  seed,  altogether 
worth  $400.  The  20  acres  in  cotton  made  six  bales,  which  sold  at  12£  cents  per  pound,  and 
netted  4375.    The  cane  did  not  require  any  more  labor  than  one  aero  of  cotton. 

Returns  from  Louisiana  indicate  a  revival  of  the  sugar  interest,  and  point  to 
an  increase  of  100  per  cent,  in  1868  over  the  crop  of  1867.  In  the  parish  of 
Avoyelles,  last  year's  area  of  150  acres  of  canes  will  be  increased  to  600  acres, 
all  the  canes  being  reserved  for  planting. 

A  correspondent  enthusiastically  claims  north  Louisiana  as  "the  best  grape 
and  peach  region  of  the  world,"  and  that  fruit  culture  will  displace  cotton-growing 
there.  Strawberries  begin  to  ripen  by  the  23d  of  March ;  the  Scuppernong 
family  of  grapes  never  fails,  and  figs  are  prolific  and  hardy. 

The  PcSma  ChrisU  (castor-oil  bean)  is  very  profitable  in  Texas.  It  grows 
spontaneously  in  some  parts  of  the  State.  The  Cameron  county  correspondent 
deems  it  the  crop  that  will  ultimately  enrich  the  Rio  Grande  valley.  Stock- 
growing  is  also  mentioned  as  promising  better  profit  than  the  prevailing  culture. 

The  average  product  per  acre — 190  pounds — as  deduced  from  these  returns, 
is  not  a  very  remunerative  exhibit.  At  15  cents  per  pound,  an  acre  would  pro- 
duce $28  5*0,  and  each  laborer,  at  an  average  of  1,750  pounds,  would  "make" 
a  gross  earning  of  $262  50.  An  acre  of  wheat,  at  tho  average  for  1867,  through- 
out the  United  States,  is  worth  $23.  If  the  estimate  given  in  the  statistician's 
report  of  $33  per  acre,  based  upon  a.  somewhat  higher  price  of  cotton  for  the 
past  year,  bo  taken  for  this  comparison,  the  advantage  will  still  be  largely  on  the 
side  of  wheat,  in  view  of  the  wide  difference  in  the  labor  required  in  the  culture 
of  these  crops. 

A  wide  field  is  opened  for  comparison,  which  may  profitably  be  entered  in  the' 
future.  It  is  safe  to  assert,  without  further  investigation,  that  cotton  will  always 
constitute  a  profitable  element  in  the  future  system  of  farm  rotation  of  the  south. 

STOCK-GROWING. 

The  testimony  to  the  value  of  this  part  of  the  country  for  stock-growing  is 
voluminous  and  convincing.  Little  has  been  done  in  this  direction ;  the  preda- 
tory character  of  a  portion  of  the  population  has,  in  many  places,  reduced  the 
stock  of  hogs  and  sheep  to  a  minimum.  The  climate  and  products  of  this  region 
'are,  in  many  respects,  admirably  suited  to  the  cheap  production  of  meat  and 
wool.  Swine  can  be  profitably  fattened  on  such  luxuries  as  peaches  and  sweet 
potatoes.  Of  the  entire  stock  of  domestic  animals,  in  certain  sections  of  the  cot- 
ton States,  less  than  one  pound  in  every  hundred  is  produced  by  feed  furnished  by 
the  care  of  man.  In  the  area  between  the  Yazoo  and  Mississippi  rivers,  inhab- 
ited in  1860  by  less  than  9,000  whites,  in  which  428,000  acres  were  in  cultiva- 
tion, there  were  then  87,000  hogs,  10,980  sheep,  and  69,260  cattle,  all  raised 
without  care,  with  no  reference  to  a  market,  entirely  for  home  consumption. 
Fortunes  are  made  in  Texas  by  rearing  cattle  for  sale  at  $5  to  $10  per  head. 
That  the  business  of  stock-growing  will  be  greatly  extended  within  ten  years 
and  be  found  very  remunerative,  may  be  considered  certain.  With  laws  for 
protection  against  the  ravages  of  dogs,  the  south  can  easily  supply  the  entire 
country  with  wool,  and  furnish  an  equal  amount  for  exportation  at  a  "better  profit 
than  has  ever  been  obtained  in  the  culture  of  cotton. 
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SUGGESTIONS  TOWARDS  IMPHOVEMENT. 

Every  intelligent  correspondent  presents  some  judicious  suggestions  of  improve 
ment,  in  accordance  with  his  own  practical  education,  and  the  peouliar  circum- 
stances of  his  neighborhood.  There  is  abundant  evidence  of  a  change  of  views, 
more  or  less  wisely  suited  to  changed  circumstances ;  and  with  all  the  diversity 
of  climates,  soils,  and  other  elements  of  production  in  agriculture,  which  influ- 
ence individual  opinions,  there  is  a  degree  of  unanimity  in  views  of  what  shall 
constitute  a  reformed  system  of  culture,  that  proves  unerringly  their  truth  and 
wisdom.  Adopting  them  so  far  as  they  appear  reasonable,  and  in  accordance 
with  the  true  principles  of  culture,  as  recognized  in  the  practice  of  scientific  farm- 
ers of  this  and  other  nations,  the  following  hints  for  the  agricultural  reconstruc- 
tion of  this  section  are  presented : 

Reduction  in  size  of  farms. — In  all  countries  where  land  is  cheap,  there  is  a 
tendency  to  attempt  the  cultivation  of  too  large  an  area  in  proportion  to  capital 
and  labor — a  course  which  leads  to  impoverishment  and  ruin.  A  working  Cap- 
ital of  850  to  $100  per  acre  is  required  in  England,  aside  from  the  value  of  the 
land,  which  is  seldom  owned  by  the  farmer.  In  the  south  the  landholder  should 
have  at  least  a  sum  equal  to  the  average  value  of  the  farms  of  that  section,  for 
expenses  of  stocking  and  working.  Failing  either  in  sufficiency  of  money  or 
labor,  he  should  sell  land  enough  to  obtain  it,  whether  it  bo  a  fourth,  half,  or  even 
three-fourths  of  his  present  farm.  Land  without  labor  is  worthless ;  and  if  the 
coming  of  laborers  is  awaited,  in  the  expectation  of  accruing  wealth  in  real  estate, 
while  the  owner  refuses  to  sell,  his  ultimate  loss  will  exceed  by  far.a  present  sac- 
rifice'of  half  his  estate. 

Diversity  in  production. — While  cotton  may  ever  bo  a  prominent  crop,  it  should 
only  be  cultivated  as  one  of  several  products  for  exportation,  and  an  ample 
sufficiency  of  everything  consumed  upon  the  farm  should  be  growTi  at  home. 
The  idea  that  southern  horses  should  be  obtained  from  Kentucky,  flour  from  Mis- 
souri, and  part  of  the  corn  supply  from  Illinois,  has  been  a  curse  to  the  cotton 
States.  Specious  and  false  was  the  theory  of  reciprocity  of  material  interests ; 
it  never  can  be  profitable  to  carry  bulky  agricultural  products  a  thousand  miles, 
to  be  used  on  soils  as  rich  and  cheap  as  any  in  the  world,  at  an  expense  for  trans- 
portation far  exceeding  the  cost  of  production  at  the  place  of  consumption.  The 
variety  of  which  this  region  is  capable  is  truly  wonderful ;  embracing  all  the 
cereals,  grasses,  vegetables,  and  fruits  of  the  temperate  zone,  with  many  of  the 
productions  of  the  tropics.  A  belt  extending  from  25°  to  39°  north  latitude, 
including  a  range  of  elevations  amounting  to  6,000  feet,  and  geological  forma- 
tions from  the  primitive  granite  to  alluvion  now  in  process  of  deposition,  cannot 
become  a  wealthy  region,  rich  by  persistence  in  the  culture  'of  a  single  product. 

Sugar  production,  though  a  special  industry,  must  become,  from  the  necessities 
of  our  people,  as  also  from  the  adaptation  of  soil  and  climate  to  the  growth  of. 
Cane,  a  prominent,  growing,  and  profitable  interest,  which  should  not  be  neg- 
lected.    It  promises  at  present  to  become,  within  three  years,  a  business  of  greater 
magnitude  than  in  1860. 

The  Ramie,  {Bcehmeria  tenacissima,)  a  fibre  of  superior  strength  and  beauty, 
is  upon  trial,  and  hopes  are  entertained  that  it  may  eventually  add  to  the  pro- 
ductive resources  of  this  region. 

The  production  of  cotton-seed,  castor  and  other  oils  should  be  largely  extended. 

The  culture  of  grapes,  peaches,  olives,  figs,  oranges,  lemons,  bananas,  and 
a  great  variety  of  other  fruits  of  the  semi-tropical  and  temperate  climates  is  des-  * 
tined  to  afford  pleasant  and  profitable  occupation  to  a  large  number  of  people. 

Hotation. — With  variety  of  crops  there  may  be  system  and  recuperation  in 

Elaoe  of  the  present  waste  and  exhaustion.     Ruin  follows  continuous  planting  of 
oed  crops ;  the  soil  must  be  shaded  with  the  luxuriance  of  green  crops  j  grasses 
must  bo  furnished  to  stock  for  supplies,  both  of  meat  and  fertilizers.     Heretofore, 


SOUTHERN  AGRICULTURE.  427 

as  exhaustion  was  threatened,  "  rest "  has  been  the  remedy — such  rest  as  attends 
the  growing  of  weeds  and  broom  sedge,  filling  the  soil  with  seeds  of  pernicious 
growth  and  roots  of  tenacious  grasses  to  plague  the  future  cultivator. 

The  rotation  should  include  but  one  year  of  cotton,  with  com  and  peas  and 
clover  and  other  crops,  varying  the  order  and  variety  according  to  soil  and  other 
circumstance*,  the  course  extending  four  or  five  years,  and  so  arranged  as  to  cover 
the  surface  with  green  crops  at  least  half  the  time.     A  correspondent  says : 

The  whole  of  eastern  Virginia  could  bo  renovated  in  six  years  if  fanners  had  energy  and 
moans  to  persevere  in  a  proper  system  of  rotation.  Instead  of  two  and  three  field  shifts, 
they  should  adopt  and  adhere  to  a  six-field  rotation,  somewhat  as  follows:  First,  corn; 
second,  oats,  seeded  with  clover ;  third,  clover,  pastured  by  sheep  and  hogs ;  Fourth,  wheat, 
seeded  with  clover  and  orchard  grass ;  fifth,  hay ;  sixth,  pasture. 

Two  years  of  clover  to  one  each  of  corn  and  wheat,  are  suggested  as  a  proper 
rotation  by  correspondents  in  western  Carolina.  Dr.  Phillips,  of  the  Southern 
Farmer,  would  place  three-fourths  of  the  land  in  pasture,  grow  roots  and  vege- 
tables for  stock,  and  three  acres  of  corn  for  every  one  of  cotton. 

For  feeding  stock  and  fertilizing  the  soil,  the  cultivation  of  peas  promises 
better  than  that  of  corn.  Peas,  sweet  potatoes,  and  clover  Bhould  occupy  a 
prominent  place  in  the  rotation. 

Improved  culture. — In  former  years  culture  has  been  equivalent  to  careless 
scratching  of  the  surface  to  the  depth  of  two  and  a  half  inches,  more  or  less.  Deep 
thorough  culture  has  proved  as  beneficial,  in  the  few  instances  in  which  it  has 
been  practiced,  as  in  other  climates  and  soils.  The  case  of  David  Dickson,  of 
Georgia,  is  a  representative  one  upon  this  point. 

Horizontal  culture  and  hill-side  ditching  are  requisite  on  hilly  lands.  It  is 
probable  that  uplands  are  deteriorated  much  more  rapidly  by  washing  than  by 
the  abstraction  of  the  elements  of  crops.  The  best  soils  are  of  a  texture  so  fine 
as  to  yield  readily  to  the  force  of  the  surface  currents,  and  the  rains  are  so  heavy 
that  the  utmost  care  only  suffices  to  prevent  destruction  of  the  soil  of  hillsides. 

Farm  economy  and  improvement — "W inter  shelters  for  stock  should  be  provided. 
Barns  for  protection  of  farm  animals,  for  economy  in  their  management,  and 
the  preservation  of  farm  products  and  implements,  should  be  erected,  with  cellars 
adapted  to  the  collection  and  preservation  of  manures.  No  farm  is  in  its  highest 
condition  of  efficiency  without  these  improvements,  and  no  climate  sufficiently 
mild  to  dispense  with  them. 

Fertilisers. — With  ''full  garners,  good  pasture,  and  fat  stock,"  as  a  correspond- 
ent suggests,  there  is  no  lack  of  abundant  means  of  fertilization.  To  force  a 
single  crop,  or  to  obtain  a  stand  of  clover  or  other  resources  for  feeding  animals 
or  for  green  manuring,  guano  often  gives  marked  and  profitable  results  j  in  com- 
bination with  other  fertilizers,  to  supply  a  deficiency  of  ammonia,  it  is  often  highly 
advantageous ;  where  more  bulky  manures,  furnishing  similar  elements  of  fertil- 
ization, are  difficult  to  obtain  or  expensive  in  transportation,  it  is  sometimes  admis- 
sible; but  as  a  regular  resource  for  the  annual  crop,  the  use  of  guano  will 
ultimately  impoverish  the  soil  and  its  owner.  Every  farmer  should  rely  mainly 
upon  his  stock  for  manures ;  hogs  should  be  fattened  upon  field  peas ;  cattle  and 
horses  should  be  penned  at  night  in  deeply  littered  yards.  Accretions  to  the 
manure  pile  may  be  made  from  a  great  variety  of  sources,  including  all  decaying 
vegetable  and  animal  matter,  waste  and  wash  from  the  kitchen,  muck  from  the 
swamps,  and  pine  straw  or  leaves  from  the  forest. 

There  are  many  special  fertilizers  in  this  section,  ample  for  a  perpetual  supply 
of  all  possible  drain  upon  the  resources  of  the  soil.  The  coast  line  from  Virginia 
to  Texas,  including  all  the  sounds,  inlets,  bays,  and  estuaries,  has  an  aggregate 
extent  of  thousands  of  miles,  and  every  mile  can  furnish  abundant  stores  of  fish 
and  sea-weed  for  manuring  adjacent  fields.  Oyster-shell  lime  is  also  plenty  and 
cheap  in  the  tide-water  region. 
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No  mineral  manure  is  more  abundant  than  marl,  which  is  found  in  the  whole 
tide- water  section  of  the  Atlantic  coast,  in  the  Mississippi  valley,  and  in  Texas. 
It  underlies  wide  belts  of  various  depths,  often  very  near  the  surface  5  it  is  in 
many  localities  easily  obtained  in  largo  quantities ;  and  its  value,  though  varia- 
ble, is  undoubted  for  application  to  soils  needing  lime.  Gypsum  can  be  obtained 
from  native  beds,  at  no  great  distance  from  any  locality  in  the  South.  lime  is 
abundant  in  the  mountain  valleys,  from  Virginia  to  northern  Alabama;  and  the 
u rotten  limestone77  formations  of  Alabama  and  Mississippi  are  unsurpassed  for 
fertility. 

All  these  home  resources  should  bo  used  in  bringing  up  the  average  cotton 
yield  from  190  to  500  pounds  per  acre,  and  obtaining,  from  half  of  the  present 
acreage,  all  of  the  fibre  needed,  leaving  free  a  sufficient  area  to  produce  the 
bread,  the  fruits  and  vegetables,  the  beef  and  mutton  necessary  for  the  home 
population,  and  a  surplus  of  the  lighter  products  for  exportation. 

Farm  implements. — When  half  a  million  men  were  withdrawn  from  the  agri- 
culture of  the  northern  States,  by  the  exigencies  of  war,  their  place  was  supplied 
by  farm  implements  and  machinery.  The  scarcity  of  labor  in  the  south,  result- 
ing from  a  like  cause,  must  bo  remedied  in  the  same  way.  It  is  probable,  that 
of  every  $3,000  spent  for  farm  labor,  $1,000  at  least  might  be  saved  by  the 
introduction  and  effective  use  of  the  most  approved  labor-saving  appliances. 
Corn  has  been  cultivated,  on  certain  prairie  farms  of  large  size,  on  which  labor- 
saving  machinery  has  wrought  with  the  minimum  of  human  aid,  at  a  cost  of 
scarcely  more  than  a  dollar  per  acre ;  and  it  is  probable  that  southern  crops  will 
soon  be  cultivated  at  half  the  average  cost  of  the  past  three  years,  in  part 
through  the  economy  of  farm  implements.  Improved  ploughs,  cultivators,  capa- 
ble of  cleaning  daily  greatly  enlarged  areas,  steam  engines  for  driving  gins 
and  threshing  grain,  and  perhaps  steam  ploughs  for  breaking  the  soil,  with  many 
other  forms  of  applied  mechanical  science,  will  erelong  save  annually  $100,000,000 
otherwise  payable  for  animal  or  human  muscle.  This  is  the  labor  that  is  reli- 
able, controllable,  ever  ready,  never  failing,  and  cheap  withal.  It  is  the  labor 
that  has  given  wealth  to  the  north,  and  it  is  destined  to  perform  an  equal  service 
for  the  south. 

Miscellaneous  desiderata. — One  of  the  most  essential  needs  of  the  South,  attain- 
able only  with  improvements  already  suggested  and  with  the  increase  of  popula- 
tion, is  a  better  quality  of  roads  and  greater  care  in  keeping  them  in  good 'con- 
dition. A  saving  of  transportation  and  breakage  amounting  to  tens  of  millions 
annually  would  ensue  from  the  accomplishment  of  this  item  of  advancement. 

An  increase  of  laborers,  especially  of  intelligent  and  skilled  workers  in  every 
branch  of  agriculture  and  horticulture,  are  necessary  to  rapid  progress.  A  por- 
tion of  this  increase  should  be  obtained  at  home,  and  the  remainder  should  be 
drawn  by  special  inducements  from  other  States  and  other  countries. 

Our  correspondents  very  properly  suggest,  as  aids  to  agricultural  advancement, 
the  dissemination  of  agricultural  newspapers  and  books,  the  increase  of  schools, 
workshops,  grist  and  saw-mills,  manutactories,  and  railroad  facilities. 

A  new  career  is  opened  to  the  South ;  a  now  system  of  agriculture  is  beginning 
to  be  adopted  which  promises,  even  while  emerging  from  the  chaos  of  abrupt 
change  and  the  shock  of  grievous  disappointment,  to  bless  her  people  with  a 
higher  prosperity,  within  a  single  decade,  than  they  have  ever  previously  enjoyed. 
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[Compiled  from  monthly  reports  made  to  the  Smithsonian  Institution  through  this  depart- 
ment The  observations  were  made  daily  at  the  hours  of  7  a.  m.  and  2  and  9  p.  m.,  with 
slight  occasional  exceptions.] 
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Kingston... 

22.5 
24.6 

18.2 
19.1 
16.7 

2.90 
5.07 

*3."60* 

33.1 
35.1 

5.87 
att) 
4.19 

Topsfield 

Lawrence 

Georgetown 

Newbury 

14 

13 
14 
14 
14 
14 
14 
14 
14 
13 
13 

56 

53 

56 

59 

57. 

53 

51 

55 

50 

52 

50 

10,11 

10 
10 

5 
8 
5 
4 
10 
9 
4 

\ 

10 
2 

31.5 
31.7 
32.4 
34.8 
35.0 
32.8 
31.5 
30.5 
31.2 
31.1 
28.8 

32.3 

Milton 

North  BiUerica 

West  Newton 

*4."  31 
4.97 
4.42 

New  Bedford 

Worcester 

Mendon 

21 

5 

5,26 

24 
25 
5,6 

41 
34 
30 
38 
34 
32 
'JO 

10 
19,20 
20 
20 
16 
16 
16< 

—  2 
0 

—13 

—  5 

—  5 

—  8 
—16 

22.4 
19.1 
16.3 
17.0 
1&3 
15.5 
14.1 

2.72 
5.16 
3.00 
2.95 
1.34 
5.25 
1.65 

Lunenburg 

Amherst 

Richmond 

Williams  College.. 

*3."65 
a  73 
2.35 

Averages 

4.15 
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Stations  in  States 
and  Territories. 


Date. 


s 

3 


Date. 


Date. 


i 


RHODE  ISLAND. 

Newport 


CONNECTICUT. 


Pomfret 

Colombia 
Middletown. 
Colebrook  .. 
Groton 


Averages . 


5 

23 

24 

25,26 

5 


NEW  YORK. 


Moriches 

South  Hartford  . . . 

Germantown 

Garrison's 

Throg's  Neck 

White  Plains 

Deaf&  Dumb  Inst. 
Columbia  College  . 
fit  Xavler'sColi.. 

Flatbush 

Newbnrgh 

Gouverneur 

North  Hammond.. 

South  Trenton 

Casenovia 

Oneida 

Housevllle 

DepauvlUe 

Theresa 

Oswego 

Palermo 

Baldwinsville 

Bkaneateles 

Nichols 

Geneva 

Rochester 

Rochester  Univ.. . 

Little  Genesee 

Friendship 

Buffalo 


5 

6 

10 

26 

5,26 

21,  86 

26 

26 

26 

5 

24 

24 

26 

21 

4 

10 

5,25 

5 

31 

5,10 

5 

5 

1 

5 

5 

4,5 

31 

31 

31 

5 


Dtg. 
40 


Averages 

NEW  JERSEY. 

Peterson 

Newark 

New  Brunswick.. 

Trenton 

Burlington 

Mobrestown 

Mt  Holly 

Seaville 

Dover 

Readington 

Haddon  field 

Greenwich 


Averages 

PENNSYLVANIA. 

Nyces 

Fallstnrton 

Philadelphia 


1,6,24,26 

26 

6 

6 

5,6 

5 

6 

10 

26 

94,26 

6 

31 


20 


16,19,20 

20  ' 

20 

30 

20 


Deg. 
0 


Dig. 

22.7 


20 
16 
16 
16 
16 
16 
29 

18,30 
GO 

16,20 
16 
30 
16 
16 
15 

15,16 
30 
30 
15 
16 
15 
16 
15 
16 
15 

14,19 
15 
30 
15 
19 


i 


30 
20 

16, 20, 30 
30 

16, 20. 30 
16 
16 
29 
20 
20 
16 
16 


19.9 
19.7 
19.6 
14.0 
23.2 


19.3 


25.5 
14.6 
21.2 
J8.4 
22.  7 
22.5 
23.2 
22.6 
24.0 
23.0 
21.1 
11.5 
11.2 
13.9 
15.7 
16.8 
12.3 
14.3 


19.1 
14.6 
17.4 
18.8 
1&7 
19.3 
20.9 
1&8 
17.4 
1&0 
20.3 


18.5 


21.4 
22.7 
21.1 
26.7 
21.9 
22.2 
23.8 
26.6 
21.9 
21.7 
21.7 
23.8 


23.0 


15.4 
23.7 
26.3 


In. 
1.79 


1.26 
3.10 
2.41 


a  27 


2.51 


2.44 
1.41 
1.90 
2.35 


2.54 
2.34 


0.70 
2.13 
1.21 
3.36 
2.35 


2.65 
1.53 
2.08 
2.00 
4.26 
4.70 
1.85 
7.10 


1.30 
2.68 
2.68 
1.90 

2.42" 


2.50 


1.86 
1.61 
0.64 
1.55 
1.59 
1.13 
1.60 
2.53 
1.90 
2.08 
2.10 
1.74 


1.70 
1.70 
1.93 


8,19 


14 
8,9,13 
14 
14 
14 


14 
13 
1,14 
14 
17 
14 
14 
14 
14 
17 
1,3,4 
13 
Kl 
13 
28 
13 
1  9 
8 


13 

8,13 
13 
28 
28 

8,33 
28 

8,28 
13 
26 
8 


14 

14 
14 
14 
14,17 
13 
13 


14 

17 

13,14 

16 


Deg. 
50 


Deg. 
12 


7 

17,18 
13,14,28 


10 

10 

10,  n 

10 

11 


11 
11 
11 

10 
10,11 

11 

10,11 

11 
11 
11 

23 
10 
26 
10 
11 
10 
10 
10 


30.8 
34.4 
34.8 
31.8 
35.2 

33.4 


38.8 
30.5 
33.6 

'35.Y 
35.6 
35.6 
34.6 
37.8 
36.3 
35.8 
24.7 
21.6 
29.2 
29.6 
31.1 
27. 3 
26.4 


11 
23 
23 
10,11 
11 
11 
11 


30.0 
26.6 
9.3 
31.3 
31.4 
31.4 
30.6 
29.8 
30.5 
30.0 
32.1 

31.3 


34.6 
37.7 
35.1 
39.4 
38.6 
37.8 
38.5 


In. 
5.58 


5.25 
"i."34 
*4.*80 

4.83 


7.71 
2.85 
4.20 
5.44 


5.50 
a  54 
2.61 
1.74 
a  39 
2.62 
4.52 
6.49 
6.10 
1.00 
a  66 
a  74 
1.90 
a  32 
2.50 


1.04 

a  01 
a  01 

2.35 
8.61 
3*54 


6.41 
5.64 

*6."o8 
4.00 

aas 


9 

17 
20 


35.8 
34.4 
37.8 
39.5 

37.1 


3a  9 

38.3 
40.0 


4.79 
5.28 
3.70 
a  62 


4.60 

a  90 

4.82 
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Stations  in  States 
and  Territories. 


PENN'A— Contin'd. 


German  town 

fiorsbam 

Dyberry , 

Whitehall 

Parkeuvllle 

Stevenaviile 

Reading 

Epbrata 

Silver  Spring 

Ifonn  Joy 

Harrisbnrg 

Lewisburg 

toga 

Fleming 

Grampian  Hills  . . 

Murrysvl.  e   

Connellsville 

New  Castle 

Canonsburg. 


Date. 


6,  12,  31 

6 

4 

6 

5,26 

5 

26 

5,26 

5 

24 

5,6 

6 

5 

4 

4 

25 

31 

31 

31 


Averages 

DELAWARE. 

Delaware  City.. 


MARTL1ND. 


Woodlawn.... 
Catonsville.... 
Annapolis  .... 

St.Inigoe8 

Emmittsburg.. 


5,6,9,26, 
31 


9 

5,31 

24 


Averages 

VIRGINIA. 

Lynchburg 

WEST  VIRGINIA. 


Romney .... 

Grafton 

Cabell  C.H 
Weston 


Averages  .... 

NORTH  CAROLINA. 


31 


Goldsboro  , 
Oxiord  .... 
Raleigh.... 
Albemarlo  . 
Sfcuejjvillo  . 


Averages 

SOUTH  CAROLINA. 

Aiken 

GEORGIA. 

Atlanta 


38 


Data. 


30 

30 

16 

16 

16 

16 

3,20,30 

16 

3 

16 

20,30 

3,16 

30 

30 

30 

30 

30 

30 

30 


16 


19 


17,24,30 
30 
19 
30 


73 


68 


Deg. 
A 
3 

—17 

—  3 

—  6 
—10 

7 

—  2 
n 

3 

10 

—13 

—18 
—16 
—14 
—16 
—10 
—16 
—20 


—  8 


18 


23.8 
21.7 
15.6 
21.2 
21.6 
19.1 
24.4 
22.1 
23.0 
25.9 
23.7 
17.8 
17.8 
16.9 
16.1 
18.6 
19.3 
20.2 

iaa 


20.6 


24.3 


24.2 

23.8 
30.1 
27.4 
22.3 

25.6 


32.8 


21.7 
24.4 
27.6 
24.4 


24.5 


37.0 
30.8 
31.6 
33.1 
29.0 

!  32.3 


In. 
3.60 
1.10 
1.80 
1.43 
1.32 
1.53 


1.72 
1.33 
1.10 
2.09 
1.61 
1.05 
2.23 
2.73 
2.70 


0.97 


1.77 


1. 00 
1.25 
1.32 
1.12 
1.53 

1.24 


0.80 


2. 40 
1.50 


FEBRUARY. 


Date. 


5.02 


t 

t 

21  !  40. 8 


35.9 


3.33 
1.96 


2.36 


1.70 


1? 
17 
17,18 
28 
1,13 
28 


17 
14 


17 


53 

51 
50 
52 
54 
54 
56 


54 


64 


24 

24 

24 

15, 20 

15,20 


24,26 


25 


Date, 


10 

10,11 

11 


11 


10,11 
10 


78 


81 


11 
11 
11 
10,11 
11 


Dtg. 
13 
14 

1 

10 
14 

7 
16 
12 


Deg. 
38.1 
36.2 
29.3 
34.6 
36.6 
32.9 
37.2 
38.1 


15 
16 

4 
0 


37.5 
35.3 
31.7 
32.7 
31.9 
30.  tf 


—  2 
5 

—  7 


37.8 
34.9 
34.7 

35.0 


16 


13 
7 
12 


37.5 


38.3 
36.7 
41.6 


In. 
"l'M 


3.50 
1.96 


4.28 


4.65 
4.22 
4.10 
8.55 
3.46 
3.46 


2.86 


3.-85 
5.44 


35.0    

37. 9  |    4. 65 


42.2 
42.  S 


21 
19 
17 
16 
12 


10        22 


10 


49.9 


53.3 
46.8 
48.4 
4a  5 
44.7 

48.3 


54.7 


41.2 


7.00 
6.10 


6.55 


a  62 
3.30 
2.44 
9.83 
3.00 

2.44 


9.84 


1.47 
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JANUARY. 

FEBRUART. 

Stations  in  States 
and  Territories. 

Date. 

g 
& 

a 
SB 

8 

•a 

cS 

2 

Dote. 

i 

S 

a 

S 

3 

2 
& 
a 

i 
A 

o 

s 

V 

*S 
6 

c 

Date. 

t 

2. 

a 

§5 

Date. 

2 

1 

**  o 

Be 
s*- 

a 

2 

o 

I 

a 
&> 

i 
A 

* 
I 
S 
1 

e 

I 

ALABAMA. 

Monlton 

31 
13,14 
111,23 

Deg. 
69 
75 
70 

18 
27 
11 

Deg. 
18 
26 
30 

Deg. 
38.4 
45.2 
50.9 

In. 
0.26 
1.88 
0.90 

24 
25 
24 
25 

Deg. 
72 
80 
76 
82 

10 
10 
10 
10 

Deg. 
19 
24 
27 
25 

Deg. 
51.9 
56.7 
56.0 
58.6 

In. 
1  0!) 

Carlotwille 

Pish  River 

Prairie  Bluff 

a  39 

1.13 

Unionto  wn 

13 
13 

78 
78 

28 
18 

24 
21 

44.6 
4a  2 

Green  Springs 

1.70 

25 

81 

10 

19 

54.8 

1.38 

Averages  ....... 

44.5 

1.19 

55.6 

1  75 

13 
14 
13 
13 

79 
82 
73 
76 

18,19 
19 
10 

19,27 

32 

40 
28 
28 

25 

25 

20,26 

21,26 

86 
79 
80 
79 

10 
10 
10 
10 

32 
38 
29 
27 

FLORIDA. 

Jacksonville 

Port  Orange 

Gordon 

52.1 
56.9 
51.0 
48.3 

4.62 

62.6 
64.0 
62.2 
56.7 

4.95 

Fernandina 

Averages 

52.1 

4.62 

0.75 
0.00 

61.4 

4.95 

13,22,23 
24 

78 
78 

1,2 
2,3 

20 
17 

24 
3 

79 

84 

9 
10 

34 
25 

TEXAS. 

Chapel  Hill 

Austin 

53.7 
51.1 

65.2 
58.4 

a  oo 

0.72 

Averages 

52.4 

0.38 

61.8* 

0.36 

13,14 

14 

13,14 

74 

80 
77 

2 
o 
o 

22 
22 
26 

24 

18 
24 

80 
83 
60 

9,10 
10 
9 

24 
24 
32 

MississirrL 
Fayette 

45.4 
49.2 
50.0 

"1.97* 
0.75 

56.2 

54.4 

ea  4 

Natchez 

1.95 
3.50 

Kingston  -, 

Averages 

48.2 

1.36 

57.0 

2.73 

13 
31 

77 
71 

o 
3 

16 
3 

ARKANSAS. 

Helena 

40.4 
37.2 

an 

Port  Smith 

13,23,28 

72 

9 

17 

45.5 

Averages 

3a  8 

a  71 

45.5 

25 
31 
31 

56 
57 
62 

2, 17, 18 
18 
18 

10 
4 

15 
25 

15 

71 
73 
69 

10 
9 
10 

12 

11 

—  4 

TENNESSEE. 

Tnscnlam  College. 
Lookout  Mountain 
CUrksvlllo 

30.1 
33.4 
31.7 

i.ei* 

44.5 
49.2 
45.3 

"8.99 

Averages 

31.7 

1.61 

46.3 

42.2 
42.7 
42.4 
33.0 

a  99 

31 
31 
31 
31 

55 
57 
60 
57 

18 

22 

2,17,28 

17 

6 
2 
10 
0 

15 

18 

18,23 

15 

66 
63 
65 
66 

10 
10 
10 

to 

2 
—11 

—  2 

—  1 

KENTUCKY. 

Chflesbnrg 

Louisville 

26.6 
26.6 
29.7 
28.7 

a  19 

2.93 
2.73 
2.76 

9.60 
a  90 
7.96 
9.22 

Danville 

Lexington 

Averages 

27.9 

2.90 

40.0 

8.92 

31 
31 
31 

31 
31 
31 
31 
25 
31 

47 
41 
45 
48 
44 
46 
46 
49 
38 
56 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 

—18 

—  8 

—13 

3 

—20 

—  4 

—  5 
—24 

0 

28 
18 
16 
28 
28 
28 
18 
18 
18 
23 

60 
53 
55 
58 
54 
62 
60 
60 
58 
63 

10 
10,11 
10 
11 
10 
11 
10 
10 
10 
10 

—  1 
4 
5 
0 
4 

—  1 
4 
3 

—  1 
0 

OHIO. 

New  Lisbon 

East  Fairfield 

Stenbenville 

Martin's  Perry.... 

Palnesville 

Milnersvillo 

20.3 
18.8 
22.0 
19.5 
19.8 

ia3 

20.2 
20.7 
18.3 
23.6 

a  50 
2.00 

"i'io" 

2.10 
2.34* 
*i*92* 

35.6 
34.4 
39.0 
36.9 
32.3 
30.3 
•35.2 
34.6 
35.3 
41.6 

2.70 
2.43 

**i.*66 

Do 

3.15 

Woostcr 

Gallipolis 

4.98 
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Station!  in  States 
and  Territories. 


Date. 


s 


Ohio— Continued. 

Kelley's  Island 

Norwalk 

North  Fairfield.... 

Westerville 

Kingston 

Toledo 

Marion 

Kenton 

Bowling  Green 

Urbana  University- 

Hillsboro' 

Ripley 

Lafayette 

Bothel 

Cincinnati 

Do 

College  Hill 

Farm  School 


Averages 

McraoAN. 


MonrooCity 

Alpena 

State  Ag.  College 

Litchfield 

Grand  Rapids 

Kalamazoo 

Xorthport 

Holland 

Ontonagon 

Homestead 


Averages. 


Richmond 

Aurora 

Vevay 

Muncio 

Spiceland 

New  Albany... 
Colombia  City . 
Indianapolis ... 


Merom  ........ 

New  Harmony. 

Averages.... 

ILLINOIS. 


Evanston 

Chicago 

Near  Chicago . 

Riley 

Golconda 

Aurora 

Sandwich 

Ottawa 

Winnebago . . . 
Dixon......... 

Magnolia 

Rochelle 

Wyanet 

Tiskilwa 

Elxnira 

28 


31 

5,31 

31 

31 

31 

6 

4,31 

31 

3 

31 


31 
16,31 
31 
31 
31 
31 


& 
S 

33 


Dfi 


Date. 


30 
30 
19,30 
30 
29 


30 
17 
19,30 
30 
30 
17 
17 
17 
17 


30 
17 
29,30 
30 
17 
17 
30 
29 
17 
18 
22 


17,29 
17 


17 
29 
29 
17,29 
17 


a 

1 


5* 

—12 


—17 
—12 
—  6 
—17 


—15 

—  4 

4 
—14 

—  4 
4 

—  5 

—  5 

—  2 


20.7 
19.8 


21.0 
20.4 
19.6 
17.2 
31.4 


17.9 
20.7 
25.6 
20.2 
20.0 
27.3 
22.6 
22,6 
22.2 


Date. 


—13 

—  6 
0 

—11 
—11 
0 
—16 
—10 
—16 

—  5 

—  2 


—14 
—18 


—  8 
—18 
—20 
—10 


—16 

—21 
—17 
—12 
—14 


20.  S 


21.1 
19.5 

1+1.3 
14.9 
21.9 
19,5 
22.7 
13,6 
19.4 


lg.7 


17.4 
21,6 
24.7 
19.3 
19.7 
S&0 
19,3 
21. '1 
16.1 
21.9 

an,  3 


21.4 


16.0 
20.3 


12.9 
27.2 
14.8 
14.6 
23.2 
12.9 


16.7 
15.9 
17.3 
19.6 
18.3 


In. 
1.46 
1.64 


1.69 
2.12 
1.50 
2.35 
3.50 


1.60 
1.94 
2.62 
4.60 
2.75 
1.27 
2.50 
2.50 
2,90 


2,42 


2,50 
2,30 

1.13 
2,51 


3.90 
i.00 


28 
7 
8 

28 
7,18,27 

28 
7 
7 

7,27,28 
7 


2.  ra 

\.r2 
6,18 
2.45 

2,:* 

2.30 
1.00 


X30 

■<  n 

2.59 


2.75 


J.  9S 


2.50 
1.90 
2,45 
2.20 
1.28 
2,86 


3.00 


1.48 
1.10 
0.75 


28 
14 
13,23 
16,23 
14 
18 


18 
23 
8,13,14 
23 
18 

15,23 
28 
18 
28 

13,18 
15 


28 


a-3 


52 
60 
56 
58 
63 
62 
53 
60 
54 
58 


57 


Date. 


10 
10 
10 
10 
10 
10 
10 

9 
10 
10 
10 
10 
9,10 
10 

9 


e 
l 

a 

&£ 

J 

a 

9 


Deg. 
3 
0 

—  3 

—  2 

—  4 
2 

—  4 
10 

0 
—10 

—  4 


Deg. 
32,8 
34.4 
34.4 
37.0 
38.5 
33.3 
3a  4 
39.5 
32,8 
34.4 
38.1 


33.5 
35.5 
39.7 
43.8 
38.8 
37.3 


In. 

3.42 

3.30 

4.05 

1.68 

3.67 

a  13 

4.07 

6.50 

5.46 

3.85 

4.54 


36.0 


31.9 
25.1B 
30.9 
30.0 
29.5 
28.9 
26.7 
31.8 
15.1 
27.7 


27.8 


34.2 
36.5 
41.7 
34.9 
35.2 
40.5 
33.2 
39.3 
28.8 
36.8 
41.4 


36.6 


32.0 
30.4 
24.3 
43.9 
26.5 
26.7 
32.2 
23.6 
26.2 
29.0 
27.0 
29.5 
23.9 
30.0 


5.60 
2.38 
3.56 
5.32 
2.75 
3.95 


3.74 


2.30 
L56 
3.63 
4.85 


2.12 


2.89 


5.09 
5.64 
7.34 
5.15 
3.40 

a  70 

2.90 

"aCso 

4.25 

7.15 


5.51 


2.23 

*3."04 
6.20 
3.30 
5.85 
4.00 
2.83 

*4.*08 

2.53 

"2.20 
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Stations  in  States 
and  Territories. 


Date. 


ILLINOIS— Cont'd. 


Peoria 

8pringtield 

Loam! 

Waterloo 

Dubois 

Galenburg 

Manchester 

Honnt  Sterling. . . . 

Andalusia 

Augusta 


Averages. 


Manitowoc.. 
Plymouth... 
Milwaukee.. 

Do 

Delavan 

Waupacca . . 
Embarrass . . 
Rocky  Run . 

Beloit 

Bamboo .... 
Bayfield.... 


Averages. 


31 
31 

5,31 

31 

31 

3 

4,20 

31 

31 

31 

3, 12,  31 


g 

& 

a 


Deg. 
45 
46 
52 

54 


MINNESOTA. 


Beaver  Bay. 
RedWing.. 

Alton 

St.  Paul 

Do 

Minneapolis. 


Trim! 


Slble 
New 


Averages 

IOWA. 

Clinton I 

Lyons | 

Davenport ■ 

Dubuque 

Muscatine j 

Atalissa ' 

Mouticello ..! 

Fort  Madison 

Onttenberg ' 

Ceres 

Mount  Vernon 

IjwaCity 

Independence 

Near  Independence 

Waterloo 

Osage j 

Iowa  Falls I 

Des  Moines 

Algona 

Fontanelle 

Harris  Grove 

Fort  Dodge.' 


31 
3,7 
3 
3 
3 
3 
3 
3 


31 
"  7, 31 
31 
31 
31 


Averages . 


7,31 

31 

31 

31 

31 

31 

31 

31 

4,31 

4 

4 

3 

3 

31 

31 

31 


Date. 


29 

17,28 
17 
IS 


8 

S 


Deg. 
—10 

—  4 

—  9 

—  2 


Deg. 
19.6 
19.8 
20.1 
25.4 


17  ;  —io 

28  .  —  4 


17 

17 
17 
17 

17,29 
17 
17 

17,29 
29 
29 
29 


—  6 

1 

—  6 


16.7 
20.9 
21.3 
20.5 
20.7 


19.3 


—15 
—20 
—16  i 
—14  l 
—23  i 

—  18 
—18 
—18 

—  19 
—15 
—12 


I 


29 
29 
29 
17,29 
17,29 
29 
17 
17 


—18 
—27 
— i>5 
—27 
—22 
—32 
—31 
—22 


—20 
—24 
—15 
—20 
—14 


—22 
—10 
—30 
—20 
—20 
—18 
—20 
—26 
—16 
—23 
—18 
—11 
-22 
—10 
—10 
—16 


17.4 
14.5 
17.5 

iaa 

13.6 
18.2 
12.3 
16.5 
14.2 

iao 

14.3 


s    : 


1.81 


1.65 
2.70 
2.61 
2.05 
1.75 
2.40 
2.39 
2.00 
2.67 
5.21 


16.0     2.54 


9.7 
9.4 

ao 

8.1 
9.6 
8.3 
8.1 
10.5 


11.91 
3.03 


9.0 


17.9 
15.6 
15.0 
15.4 
16.0 


17.8 
18.9 
11.4 
14.4 
14.8 
17.9 
14.2 

9.6 
14.0 

9.1 
13.3 
15.1 

8.2 
H.0 
15.5 
11.0 


14.2     1. 


0.97 
1.20 
1.66 
0.85 
0.64 


2.92 


2.50 
1.25 
0.25 
2.63 
0.75 


1.25 
0.90 
1.30 


Date. 


In. 
1.36 


2.70 


0.45 
1.60 
1.45 


1.85 


11 

28 

7 

27 

28 

7,27 

7,27 

28 

28 

28 

5 


4 

27 

27 
7,27,28 


1.26 
1.20 
1.60 


7,27 
27 
12 


3.23 
1.40 
1.55 
1.70 
1.65 
2.70 


28 
28 
28 
28 
28 
28 
28 

12,28 
7,27,28 
28 
28 
28 
28 
28 

17,28 
13 
7 
27 
12,27,28 
27 

27,28 
27 


p. 
0 

n 
i 

9 


Deg. 
59 
54 
61 
64 
62 
62 
61 
62 
62 
64 


Date. 


10 

10 
9 
9 

10 
9,10 

10 
9,10 

10 
9 

10 

10 
9 

10 
9 
10,11 
9 
9 
9 
9 
9 


Deg. 

—  7 

—  3 

—  6 

—  3 
0 

—11 

—  4 

—  8 
—10 

—  7 


—10 
—15 
—11 
—12 
—18 
—10 
—18 
—14 
—16 
—12 
—20 


-28 
—19 
—23 
—24 


—30 
—31 
—20 


Deg. 
31.9 
32.4 
33.3 
34.9 
37.2 
29.2 
34.8 
33.9 
30.6 
3a  2 


26.5 


26.2 
25.0 
37.4 
28.4 
24.7 
24.7 
23.6 
24.7 
23.9 
2d  8 
17.5 


24.8 


.12.1, 
18.5 
15.2 
16,2 


14.1 
13.4 
15.3 


15.0 


2&2 
24.9 
26.1 
25.1 
25.5 
25.5 
28.8 
30.8 
23.3 
24.8 
24.4 
26.3 
23.3 
20.8 
22.7 
18.3 
21.0 
25.2 
14.7 
24.4 
23.4 
20.5 

24.0 


In. 
2.83 

*5."66 

*6.*27 
256 
6.34 


253 

a  92 


L75 
1.80 
2.13 
222 

2.49 

"i'io 

1.93 
a  80 
4.44 
2.10 


5.58 


0.00 
1.20 


LIS 


1.03 

a  70 

L28 


0.89 


4.00 
a  02 
5.77 
4.45 

a  «2 
a  25 
a  46 
a  og 


7.46 
*i*60 

"aoi 

5.99 
2.13 

"aio 

a  80 

a  93 
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JANUARY. 

FEBRUARY. 

Station!  in  State* 
and  Territories. 

Date. 

g 
& 
i. 
II 

1 

Date. 

g 

2. 

h 

8 

a 

g 
o 

e 

1 

* 

o 
a 

1 
i 

o 

1 

« 

Date. 

g 

p* 

a 

Date. 

c 
S 

Zc 

u 

62 

a 

£ 

a 

S 

a 

s 

3. 
a 

i 

i 

o 

s 

1 
1 

o 

0 

a 

MISSOURI. 

St.  Louis 

3i 
31 
31 
31 

58 
59 
01 
61 

18,28 

17,18 

2 

2,21,22 

5 

—  7 
0 

25.6 
26.3 
22.0 
25.4 

In. 
2.29 
2.02 
2.66 
1.45 

!?•/. 

Vtg. 

Dcg. 

/a. 

St  Louis  Univer'y. 

13 
13 
13 
28 

67 
72 
67 
65 

10 

10 

9 

9,10 

7 

—  1 
I 

—  8 

40.2 
38.1 

3a  0 

32.2 

3.43 
3.48 

2.18 

Canton 

a  40 

Kdinburg 

31 

31 

31 

6,15,31 

55 
62 
62 
45 

27 

21 

1,2 

1 

—  7 

—  8 

—  6 

—  3 

17.3 
29.3 
22.9 
90.0 

Holla 

1.92 
1.88 
2.08 

23 

7,17 

11,12,27, 

28 

70 
56 

55 

10 
9 
9 

—  4 

4 

—  3 

37.5 
34.7 
32.1 

.1.70 

HarrisonviUe 

Oregon ........... 

6.56 

4.89 

Averages....... 

23.7 

2.04 

36.1 

a  95 

31 
31 
31 
31 
12 
15 
15 

56 
60 

48 
67 
56 
47 
48 

1 

1 

1,27 

2 

27 

27 

27 

—10 

—  8 

—  6 

—  7 

—  8 
—12 
—12 

28 

28 

28 

7,17,28 

64 
64 
66 

62 

9 

9,21 

9,21 

21 

—  2 
0 

—  3 
1 

KANSAS. 

Leavenworth 

Oletba 

20.1 
21.4 
20.7 
23.9 

'22.5* 
24.0 

1.93 

*i.*90* 
1.40 
0.50 
0.63 
a  70 

32.5 
33.3 
31.2 
36.5 

a46 
a  40 

Atcbison. ......... 

12.10 

LeRoy 

a  18 

Barhngame 

8tate  Ag.  College . 
Council  Grove .... 

7,27 
28 

57 
59 

21 
21 

—  2 

—  3 

32.3 
33.7 

a  oi 

5.50 

Averages ........ 

22.1 

1.18 

33.3 

5.11 

31 
31 
31 

36 
40 
37 

27 

1 
27 

—10 
—  2 
—10 

28 
27 
27 

50 
53 
52 

9,21,24 

21 

•,21 

—12 
—  7 
—10 

NEBRASKA. 

14.6 
18.5 
14.5 

2.28 
1.80 
L84 

20.2 
26.7 
22.9 

1.05 

2.44 

Glendale  * 

2.70 

Averages....... 

15.9 

1.97 

2.06 

27 
26,27 

55 

46 

7,24* 
14 

15 
0 

UTAH  TERRITORY. 

Gt.8alt Lake  City. 

Wftti&blp 

32.9 
25.6 

1.62 

29.3 

47.6 
49.0 
49.4 
32.9 

L6S 

18 

20 

7,80,21 

28 

50 
60 
60 
63 

13 

25 

25 

14,15 

41 
35 
36 
36 

3,10 

26 

10,11 

5,26 

55 
60 
61 
63 

.23 

15 

17 

*,23 

39 
36 
36 
34 

CALIFORNIA. 

San  Francisco  .... 

8acramento 

Elk  Grove 

Monterey.. 

49.5 

4a  2 

49.4 
50.8 

8.35 
a  44 
4.75 
3.61 

9.6T 
7.10 
6.00 
4.23 

> 
49. 5  |  5.  04 

Averages 

44,7 

6.73 

27,31 
27,28,29 

17,28 

58 
56 

45 

9 
6,7,9 

23 

25 
28 

-16 

2 

1,8 

9,26 

53 

50 

45 

14 
14 

20 

25 

28 

—23 

OREGON. 

41.5 

14.45 

38.6 

10.70 

CorvaJJls. 

MONTANA  TER. 

Helena  City 

17.9 

L40 

18.0 

a  60 
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Stations  in  States 
and  Territories. 

Date. 

e 

ft 

a 

S   0 

a 

i 

Date. 

CJ 

u 
o 

ft 
8 

a! 

Q 

3 

i 

S 

o 

i 

o 

i 
% 

9) 

c 

S 
o 

1 

Date. 

ft 

s 

H 

S 
V. 

S3 

Date. 

g 

ft 
6 

if    . 

si 

0 

u 

3 

c 

ft 

e 

a 
c 
0 
S 

i 

8 
% 

a 

u 

0 
a 

3 

MAINE. 

Steuben 

31 
31 
13 
31 
31 
31 
31 
31 
31 
31 
31 

51 
57 
47 
52 
50 
50 
53 
51 
52 
46 

3 

16 
15 
15 
16 
16 
16 
16 
16 
3 
3 

—  5 
6 

—  3 

—  2 

—  2 

—  1 

—  1 

—  2 
4 
4 

Deg. 
26.5 
22.0 
31.1 
22.9 
28.0 
26.6 
26.2 
27.8 
27.0 
27.3 
26.6 

In. 
5.18 
5.30 
2.19 
3.85 
4.55 
5.76 

*i"86* 
3.00 
3.40 
a  57 

16 

°% 

13 

Deg. 
26 

Deg. 

38.8 

In. 
5.66 

Lee 

Prospect 

29 
16,26 

20 
16,21 
16,21 

21 

16 

15,20 

16,20,23, 

26 



60 
52 
67 
56 
58 
62 
65 
60 
57 

14 
14 
13 
13 
13 
14 
12 
14 
13 

26 
19 
29 
28 
27 
28 
21 
24 
27 

41.0 
35.7 
4L4 

41.0 
39.9 
41.5 
39.8 
40.4 
40.5 

Williamsburg 

WestWatervilte.. 
Gardiner 

4.30 

3.49 
4.96 

Webster 

Stand  Uh 

4.  S3 

Rum  ford  Point 

Cornish 

aso 
4.34 

Cornish  ville... 

3.98 

Average! 

26.5  |  4.07 

40.0 

46.2 
36.4 
43.6 
43.5 

4.37 

31 
31 
31 
3 
31 

54 
47 
52 
53 

58 

15 
3 

15 
3 

20 

10 
—  5 
11 
11 
4 

25 

20 
15,19,26, 

15 
15,16,26, 

27 

63 
59 
64 
65 
60 

14 

14 

27 

6 

14 

30 
16 
30 
28 

NEW  HAMPSHIRE. 

Portsmouth ....... 

Stratford 

North  Barnstcad . . 
Concord 

32.0 
24.0 
29.0 
30.6 
29.0 

2.C3 
3.52 
2.62 

*2.*53* 

5.31 
4.07 
31 95 
3.75 

Claremont 

24 

43.4 

3.91 

Averages 

28.9 

2.83 

42.6 

4.20 

29,31 
31 

§1 

31 
31 

48 
46 
52 
54 
62 
58 

n 
3 
15 
3 
3 
1 

0 
—  4 
-2 

o 

6 
15 

VERMONT. 

Lunenburg 

Craftsbnry 

Randolph 

MkUlebury 

24. 7     2.  60 

24.6  2.20 

26.7  ;  1.85 

28. 4     2.68 
29.3  '  164 

20 

15,26 

26 

15 

58 
60 
67 
65 

13,14 

14 

13,14 

13 

25 
19 

SW 
28 

35.9 
39.3 
41.5 
43.2 

**i."n 

4.51 
4.36 

34.3 

2.70 

Averages 

2a  o 

2.28 

40.0 

4.35 

*     31 
31 
31 

13,14 

a 

2,31 
31 
31 
31 
31 
24 
31 
31 
31 

55 

56 
51 
55 
59 
53 
56 
56 
59 
52 
51 
53 
53 
52 
51 

15 
15 
14 
11 
15 
15 
15 
3,15 
15 
15 
15 
15 
15 
15 
3 

13 
19 
9 
6 
10 
10 
10 
18 
18 
13 
9 
7 
11 
8 
10 

30 
15 
15 

70 
66 
67 

14 
13 
14 

25 
34 
31 

MASSACHUSETTS. 

Kingston 

31.0 
36.4 
30.0 
32,4 
31.7 
31.2 
32.5 
33.5 
34.3 
31.9 
29.1 
30.7 
30.8 

4.75 
4.28 
4.13 

43.4 
49.0 
44.5 

2.00 

Topsfiold 

2.15 

Lawrence 

2.81 

Georgetown 

Newbury 

North  Billcrica 

'5.3*1* 
6.08 
4.40 

2.59* 
3.14 

15,30 
15 
15 
21 
21 
15 
15 
15 
15 
8 
15 

68 
69 
76 
65 
66 
69 
67 
65 
66 
64 
68 

14 

14 

29 

13,28 

13 

14,24 

14,28 

14 

14 

3,7,21.29 

13, 14, 28 

27 
30 
26 
33 
32 
30 
32 
29 
29 
30 
32 

44.5 



West  Newton 

New  Bedford  (R.). 
New  Bedford  (T.). 

Worcester 

Mendon 

Lunenburg 

Amherst 

41.1 
45.7 
47.1 
46.5 
44.3 
44.6 
45.5 
44.6 
44.6 

"a  48 
a  04 
2.56 

"2."  10 
a79 

Richmond 

31.3  '  G.25 
30.1  j  1.38 

7.59 

Williams  College.. 

396 

Averages 

31.8 

4.23 

44.1 

a35 

31 

31 
4 
2 

31 
24,31 

52 

53 
54 
50 

65 
53 

15 

15 

15, 19 
15 

15 
15 

14 

11 
18 
16 

15 
14 

19,26 
15 

63 
67 

14 
14 

RHODE  ISLAND. 

Newport 

39.9 

6.47 

30 
29 

44.0 

2.34 

CONNECTICUT. 

Pomf ret 

29.9 
34.0 
31.9 

33.4 
26.9 

2.51 
4.19 

3.51 

44.2 

2.26 

2.39 

8, 13, 15, 

21 

6 

15 

Gl 

G9 
69 

28,29 

14 
28 

32 

33 

28 

46.5 

49.2 
44.1 

Mlddletown 

Colebrook 

2.44 

Averages 

31.2 

3.40 

40.0 

2.36 
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MARCH. 

APRIL. 

Station!  In  States 
and  Territories. 

Date. 

u. 

V 

ft 

e 
a  3 

1" 

X 

rt 

Date. 

es 

V 

ft 

a 

U 

3  ~ 
3 

•a 
S 

e 

3 

"2 

i- 

ft 
B 

i 

> 

o 

s 

1 

© 

a 

Date. 

ft 

a 

•2*5 

as 
3 

Date. 

e3 

ft 

a 

a! 

3 
a 

a   - 
3 

1 
1 

0 
ft 

a 

i 

a 

a 

1 

a 

0 

NEW  YORK. 
Moriches 

31 
11,31 

Deg. 

69 
58 

Dcg. 
19         15 
ID  |        5 

Dcg. 
38.3 
31.4 

In. 
5.35 
1.95 

19 
26 
15 
15 
15 
13 
15 
15 
15 

'§ 

15 
15 
15 
15 
15 
15 
15 
15 
15,20 

Deg. 
70 
67 
68 
72 
71 
71 
.70 
68 
71 
66 
65 
74 
70 
68 
67 
70 
72 
70 
68 
69 

12 
14 
13 
14,28 
28 
28 
28 

3 
27 
28 

9 

6 
13 

6 
6,11 

3 
6,11 

6 

6 
28 

Deg. 
36 
30 
33 
34 

33 

38 
35 
37 
38 
38 
33 
36 
27 
24 
26 
26 
28 
31 
28 
29 

Deg. 

50.9 
47.7 
45.9 
48.5 

4a  0 

49.8 
48.9 
48.8 
49.8 
50.4 
49.5 
50.7 
42.3 
41.3 
41.2 
40.3 
4a2 
44.4 
42.1 
42.1 

In. 
1.33 

South  Hartford 

Troy 

4.39 
3.21 

Germantown 

Garrison's 

Throg'sNeck 

White  Plains 

Deaf  &  Dumb  Inst. 
Columbia  College  . 
St.  Xavier's  College 
Flatbush 

3i 
31 
31 
31 
31 
31 
31 
3L 
31 
24 
28 
22,23 
1,6,23 
31 

63 
60 
66 
61 
58 
59 
62 
62 
62 
57 
48 
52 
40 
52 

3 
15 
15 
15 
15 
15 
15 
15 
19 
3, 8, 19 

3 

3 
3,20 

3 

13 

15 

17 

16 

16 

17 

19 

15 

17 

0 

—  4 

1 

4 

3 

32.8 
34.0 
34.9 
33.7 
34.3 
33.7 
35.5 
34.1 
33.7 
25.9 
25.1 
27.3 
25.6 
29.2 

6.40 
2.59 

*4.*69* 
3.29 
3.45 
2.12 
2.11 
1.49 
1.56 
2.11 
5.30 
L63 

6.90 
3.14 

*"i"  47 
1.96 
2.85 
9.94 

Newburgh 

Gouverneur 

North  Hammond.. 

Housoville 

South  Trenton 

Cazenovia 

Oneida 

1.49 
4.42 
5.60 
5.78 
6.09 
5.09 
7.39 

Depauville 

Oswego 

23 

1 

31 

31 

31 

31 

1,31 

1 

1 

31 

31 

46 
46 
48, 
45 
52 
59 
48 
53 
53 
61 
55 
55 

3 

3 

3 

3 

18 

18,1© 

14,18 

15 

15, 18, 19 

19 

19 

5 

9 

5 

11 

11 

10 

12 

10 

10 

—  1 

A 

28.7 
31.2 
26.7 
29.6 
30.6 
32.0 
30.7 
29.5 
29.4 
31.6 
28.7 
30.6 

a  24 
2.65 
2.95 
1.90 

6*66* 
2.08 
2.08 
1.70 

ado 
a  62 

Baldwinsville 

8kaneateles 

Nichols 

16 
19 
15 

4 
14 
15 

4 

62 

08 

73 
73 
71 
72 

6 
27 
28 
28 
27 
6 
3 

28 
28 
29 
26 
29 
29 
24 

42.4 
44.7 
46.4 
44.4 
44.0 

4a  7 

45.3 

Geneva 

a  91 

Rochester 

Rochester  Unlv'ty. 
Little  Genesee .... 

Friendship 

Buffalo 

2.93 
2.93 
1.95 

14           9 
*           * 

4.68 

*       14' 

74 

6 

29 

42.9 

a  51 

Averages 

1 

31.0 

2.21 

45.7 

a  82 

31 
31 
31 
31 
3L 

31 
31 
31 
31 
31 
31 
31 

63 
64 
59 
60 
62 

64 
61 
52 
60 
58 
63 
61 

i 

15 
15 
22 
22 
22 

22 
22 
22 
13 
22 
22 
22 

75 
74 
78 
74 
82 

81 
.78 
69 
75 
76 
79 
82 

12 

28 

3 

3,24 

3,6.7,24, 

28,29 

28 

12,28,29 

28 

30 

4 

28 

28 

35 
33 

36 
40 
40 

37 
39 
32 
33 
33 
36 
38 

NEW  JERSEY. 

Pat  ergon 

15 

19 

18,19 

18,19 

19 

15 
19 
15 

15,18 
20 

18,19 
19 

12 
15 
15 
22 
17 

18 
16 
20 
17 
12 
18 
19 

34.7 
34.0 
34.1 
38.4 
36.7 

35.6 
36.5 
38.1 
35.1 
34.0 
35.5 
37.7 

5.71 
4.40 
2.38 
7.22 
3!  80 

4.10 

i&io" 

2.70 
2.98 
4.85 
7.47 

sa  9 

50.6 
49.4 
55.5 

&ao 

51.3 
52.0 
53.6 
50.3 
52.7 
51.5 
53.5 

2.78 

2,58 

New  Brunswick . . . 
Trenton 

1.99 
0.93 

Burlington 

Hoorestown 

Mt.  Holly 

1.65 
1.41 

Seaville 

7.90 

Dover 

2.80 

Readington 

Haddonfield 

Greenwich 

*"i.*76 
0.95 

Averages. . .... 

35.9 

5.68 

52.0 

2.50 

31 
31 
31 
11 
31 
31 
31 
2 
31 
31 
31 

31 
31 
31 
31 

59 
64 
60 
58 
63 
60 
59 
56 
61 
62 
61 

64 
57 
63 
53 

15,20 
19 

15,18 
18 

20 
19 
19 
18 
15 
19 

19 
19 
18 
19 

4 
13 
22 
14 
18 

2 
10 
10 
17 
18 
14 
19 

2 

4 
11 

15 
22 
22 

69 
78 
80 

3 
5 

3,28 

28 
37 
39 

PENNSYLVANIA. 

Nyces 

29.2 
39.5 
37.6 
34.1 
34.8 
28.8 
34.7 
35.3 
36.8 
36.7 
37.3 

31.6 
32.0 
3a  5 
29.1 

a  10 
4.40 
5.67 

41.6 
52.0 
5a2 

a32 

Fallsington 

Philadelphia 

1.20 
1.36 

a  94 

"sfoo* 
a  70 

2.05 
3.04 
2.45 
4.55 

22 
4 
22 
22 
22 
15,16 
22 
22 
15 
4 

15 
4,19 

79 
70 
80 
76 
78 
76 

5 
75 

76 

72 

73 

70 

3,29 

12 

2,7 

7,23 

28 

24 

28 

24 

3,27,2* 

3,5 

24 

6,27 



38 
26 
28 
36 
37 
38 
36 
37 
26 
27 
32 
28 

50.9 

4a  6 

49.5 
51.6 

sa3 

54.2 

5a  4 
sa  9 

49.2 
46.8 
49.5 
45.0 

1.38 

Dy berry 

Whitehall 

Parkesville 

Reading 

2.36 

Epbrata 

2.16 

Mount  Joy 

Harrisburg 

Tioga..... 

a  53 
2.01 

4.48 

4. 28 

Lewisburg 

Grampian  HUls  . .. 

4.26 
4.37 
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Stations  in  States 
and  Territories. 


Date. 


I 
I. 

II 


Datt. 


Date. 


I! 


Date. 


£ 

I 

**  « 

63 


Pi.vn'a— Cont'd. 


Connellsvllle . 
Newcastle  . . . 
Canonsborg.. 


Averages. 


DELAWARE. 

Delaware  City .. 

MARYLAND. 


Woodlawn... 
Catonsville... 
Annapolis.... 
St.  Inigoes... 
Emmlttsburg. 

Averages. 


56 
67 


Deg> 
0 
3 
2 


Deg. 
33/8 
32.0 
33.7 


In. 

\.h\ 


76 
69 
80 


Deg. 
29 
27 
28 


34.0 


4.10 


Peg. 
51,3 
Mt.1 

"5mT 


VIRGINIA. 
CapeCbarlesL.il. 


31 


64 


62 


18 


15,18 
18 
18 
15 
15 


36.7 


36.5 
34.9 
4tt  C 
40.2 
35.1 


37.5 


Lynchburg. 
St.  8  ' 


,  Solon 
Hewlet's. 


15,19 
15 
18 


6.35 


10.25 
10.87 


22 

15,22 

22 

22 

13,18,20 


9.16 


7.27 


17 


39.7 
42.8 
49.0  I  7.27 


Averages.. 


!  40.5  I  7.27 


WIST  VTRGUCIA. 


Grafton 

Cabell  C.H. 
Weston 


Averages 

IfORTH  CAROLINA. 


GekUboro' . 
Baleigb.... 

Oxford 

Albemarlo. 
StatesvUle  . 


31 

1 

12,24 


2,31 
2 
2 


Averages...... 

SODTH  CAROLINA. 

Aiken 

GEORGIA. 

Atlanta 

ALABAMA. 


Opellka 4 

Carlowville 4,12 

Prairie  Bluff 2 

Monlton 1,2,3 

Havana 2 


Averages. 


64 


15,18 
14 
18 


15 

15,16 

16 

18 

18 


76 


80 


15,16 


30 


28 


40.7  ,11.25 
42.0  ;  5.60 
40.5    


41. 1  I  &  43 


48.3 
45.2 
44.8 
45.7 
41.8 


45.9 


9.63 
6.10 
S.10 
8.89 
10.00 


7.36 


7     5.11 


4a  0     5.74 


54.2 
57.3 
57.8 
47.4 
54.3 

54.2 


7.80 


8.65 
&77 


a  4i 


22 


12,21 
22 


3,6,12 
**'5,*6* 


42 


52,7 
5415 
55.1 
5&fl 
52.1 

53.4 


53.4 


38 
44 


56.  3 


57,  B 


4,14 
14 


1,3,7 
6 


30 
40 


5a  D 
&1.9 


41 
36 
35 
26 


23 


82 


39 


5C3 


63.4 
59.9 
61.1 
58.1 
55.9 

59.5 


61.7 


21 
21,22 

22 
21,22 

21 


2 
1,6 

7 
6 


45 
43 
43 
34 
39 


61.8 
67.6 
65.7 
60.6 
63.7 

63.9 


In* 
SlSJ 


2.TS 


9.16 

l.5fi 


9.1? 


LG0 


1.69 


113 
fl.00 


2L6T 


4.29 

a  io 

4.60 

a79 

4.06 

a  95 


a  83 


6.37 


8.95 
4.01 


6.44 
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,                              MARCH. 

APRIL. 

Stations  in  States 
and  Territories. 

Date. 

at 

1. 

V 

Date. 

g 

h 

85 

0 

£ 

o 
P. 
0 

3 

9 

o 

1 

a 
» 

1 

Date. 

2 

& 

a 

ii 

a 
1 

Deg. 

tu 

88 
83 

Date. 

g 

P. 

e 

S2 

1 
i 

§ 
1 

S 

i 

0 

B 

■B 

1 
I 

hi 
O 

FLORIDA. 
Fernandina 

3,12 

Deg. 

82 

16 

Deg. 
40 

Deg. 
60.1 

- 

In. 
4.45 

30 
29,30 
10,24 

3,6 
13 
13 

Deg. 
50 
50 
57 

Deg. 
G3.3 
69. 9 
72.1 

In. 

2.23 

1.85 

Port  Orange 

13 
6 

86 

17 
18 

54 
43 

67.0 
66.4 



! 

• 

64.5  |  4.45 

68.4 

2.04 

26 
24 

93 
79 

14 

9 

24 
34 

9,23 

93 

1 

40 

TKXAS. 
Columbia 

60.7 

3.08 

71.3 

2.70 

Chapel  Hill 

7 
21 

83 
92 

29 
1 

42 
46 

6a  6 

67.9 

5.80 

Austin.. 

1 

65 

13,14 

21 

51.5 

1.48 

1.45 

56.1 

2.28 

66.6 

3.32 

12 

84 

14 

14 
14 
14 

14 

27 

20 
23 
24 
27 

29 

13 

21,29 

29 

3,17 

88 

70 
81 
80 
76 

1 

6 

1 

1 
1,7 

46 

34 
40 
37 
43 

LOUISIANA. 

Yidalla 

56.3 

68.4 

12.00 

MISSISSIPPI. 

Fayette 

3 

2,3 

3 

81 
29 
81 

52.1 
54.9 
55.2 

5.*  05* 
3.50 

6L8 

Natches 

7.65 

Kingston 

9.62 

54.1 

4.9fl 

61.8 

a  64 

21 

85 

1 

38 

ARKANSAS. 

60.4 

5.36 

Fort  Smith 

1 

11 

80 

69 
71 
74 

14 
14 
14 

16 
15 
11 



21,30 
21 
21 

78 
80 
84 

1,5 
6 
6 

39 
40 
39 

TENNESSU. 

Tnscutam  College. 
Lookout  Mountain. 
ClarksvOle 

44.2 
45.2 
39.9 

*8.*28' 

56.3 
58.3 
57.6 

"  "i'io 

43. 1 

8.28 

57.4 

4.90 

1,24 

1 

24 

1,24 

64 

64 
65 
61 

14 
14 
14 
14 

12 
10 
14 
10 

14, 17, 19 
20 
21 
9,20 

76 
77 
85 
74 

6 
6 
5 
6 

30 
29 
36 
32 

KENTUCKY. 

ChflesbUTf 

Louisville 

37.4 
37.4 
4a  3 
36.0 

a  61 
6.61 
ia25 
9.31 

55.5 

56.7 
57.1 
53.0 

3.67 
3.05 

Danville 

3.63 

Lexington.. 

4.05 

37.8 

8.70 

55.6 

a  60 

1,24,31 
31 

56 
55 

18 
19 

—  1 
6 

20,30 
4 

72 
69 
61 
76 
72 
79 
77 
78 
71 
78 
69 
74 
76 
78 
74 

6,12,28 
6 

12" 

6 
3 
11 
11,27 
6 
6 
5 
6 
5,6 
6 
12 

30 
29 
43 
32 
26 
24 
32 
29 
33 
31 
32 
28 
32 
27 
31 

OHIO. 

New  Lisbon 

East  Fairfield 

32.5 
3L7 

4.91 
2,98 

50.2 
49.7 
57.0 
52.2 
45.5 
51.3 
50.6 
47.1 
51.7 
55.9 
47.1 
48.4 
51.3 
51. 5 
52.0 

a  99 
3.23 

a  80 

Martin's  Ferry 

Painesvilie 

Milneraville 

31 

31 

1 

1 

1 

31 

64 

56 
58 
58 
58 
63 

18 

18 
14 
15 
18 

io 

—  3 
10 
9 
6 

37.3 
29.8 
32.6 
32.3 
31.6 
32.7 

•  -  v  *  * 
*i*72" 

2.73" 

4 

14 
19 
14 

14 
14 
14 
14 
13 
'  30 
14 
14,19,30 

"2."  20 

Do 

a  21 

GalllpoUs          .... 

2.83 

Kelly's  Island 

Norwalk 

31 
31 

54 

60 

14 
14 

0 

8 

31.1 
31.5 

1.98 
1.62 

3.27 
2.63 

North  Fairfield.... 
Wetterrille 

31 
31 

61 
58 

14, 15, 19 
14 

6 
10 

31.3 
35.0 

2.95 
3.79 

6.10 

1.77 
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Station!  in  States 
and  Territories. 


Date. 


Ohio— Continued. 


Kingston 

Marion 

Toledo 

Bowling  Green. . . . 

Kenton 

Urbana  University 

HUlsboro' 

Bethel 

Cincinnati 

Do 

College  Hill 

Farm  School 


Averages..... 

MICHIGAN. 


Monroe  City 

Alpena 

State  Ag.  College : 

Litchfield 

Grand  Rapids 

Kalamazoo  ....... 

North  port 

Otsego 


Holland  ... 
Ontonagon. 


Homestead  . 
Averages. 


INDIANA. 


Richmond 

Aurora 

Vevay 

Muncia 

Spieeland 

New  Albany — 
Columbia  City.. 
Indianapolis  .... 

Rensselaer 

Merom 

Mew  Harmony.. 


Averages. 


ILLINOIS. 


Chicago 

Near  Chicago  . 

Ooloonda 

Aurora 

Sandwich 

Ottawa 

Winnebago . . . 

Dixon 

Hennepin 

Magnolia 

Lacon 

Rochelle 

Wyanet 

Tiskllwa 

Elralra 

Peoria 

Springfield.... 


10 

1 

1 

31 

31 

1 

1,10 

10 

1,10 

1,29 

10 

1 


Dtg. 
60 
55 
57 
60 
53 
57 
58 
53 
59 
GO 
59 
59 


I 


1 
31 

31 
1,10,31 
22 
1,9 
31 


31 


1 
10 

1,10 
1 
1 
1 

1,31 
1 
1 
1 
I 


1 

1 
22 

1 

1,22 

22 

1 
20 


52 


Date. 


14 
18 
14 
18 
14 
16 
14 
14 
14 
14 
14,18 
14 


15 
13,14 
14 
J4 
13 
14 
14 


13,14 
14 


14 
14 
13 
14 
12,13 
14 
14 
14 


S 
1 

a 
s 


Dtg. 

10 
2 
5 
5 

26 
4 
8 
8 
8 

15 
8 
8 


Dtg. 
34.9 
30.6 
30.8 
31.3 
36.3 
31.7 
.%  6 
33.7 
36.0 
39.9 
34.2 
34.3 


44.2 


29.9 
26.7 
29.7 
26.8 
28.2 
29.6 
26.0 


30.4 
14.8 


26.7 


26.9 


31.3 
37.6 
3a  6 
31.6 
31.5 
37.4 
30.7 
35.8 
26.6 
31.4 
35.5 


33.5 


31.4 
29.9 
39.8 
24.7 
25.9 
31.7 
23.8 
27.7 


26.5 
27.3 
26.9 
27.1 
28.6 
28.0 
29.4 
29.2 


/*. 

3.11 
2.79 
2.13 
2.35 
2.94 
3.08 
3.04 
2.00 
2.71 
1.93 
3.00 
3.03 


2.74 


1.54 
2.66 
0.68 
1.53 


1.71 


1.62 


a  32 
3.52 
5.52 
3.22 


5.04 
1.38 


4.30 
2.45 
3.96 


3.63 


1.58 


4.50 
1.12 
4.30 
1.42 
1.58 


3.33 
2.50 


a  60 
1.35 
1.95 
1.74 


Date. 


14 
30 
14 
14 
19 
19,20 
19 
19 
19 
8 

20 
29 


13 
16 

13 
13,14,28, 
29 


19 

19 

19 

19,20 

19,21 


13 
3 

30 
18 
19 
19 
19 

12,29 
18 
7 
18 

18,19 
18 
19 
18 
16 
19 


2. 

s 


Dtg. 
78 
70 
72 
80 
65 
76 
73 
77 

I  76 
78 
75 
73 


Date. 


6 
6 
6 
6 
6 

1,6 
6 

5,6 
6 
6 
1 


9 

5,11,22, 

27 

11 

1,2.9,10, 

11,22,26, 

27 


6 
1,5,6 


1,11 

6 

6 

2,6 

6 


2 
22 
26 

5 
5,6,11 

5 

5 

%% 

6,11 

2,5,6 

1,2,6,11 

1 
1 
5 
2 
6 


a 

I5 
J 


g 

a 

2 


Dtg. 
33 


Deg. 
58.9 
4a  9 
29  4a  6 
48.8 


34 
33 
32 
30 
34 
38 
30 
28 


45.2 
51.2 
52.3 
52.3 
54.4 
58.4 

sa  0 

5L1 
51.1 


30 
27 
29 
29 
26 


4a  4 

'48.*2* 
47.1 
46.7 


30 

28 


39.9 
46.3 


45.4 
38.6 


32 
29 
31 
33 
32 


45.1 


sao 

52.6 
55.7 
5a  6 
51.3 


32 
30 
28 
32 
39 


33 
30 
26 
29 
30 
33 
28 


30 
28 
27 
27 
30 
30 
28 


44.0 

51.4 
46.6 
51.6 
56.1 

51.0 


46.4 
47.5 
59.9 
45.3 
46.6 
50.6 
45.0 
48.4 
48.0 
48.5 

5a  8 

47.3 
47.8 
4a  3 
49.5 
51.1 
49.4 
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Station!  In  8tates 
and  Territories. 


ILLINOIS— Cont'd. 


Loaml 

Waterloo 

Dubois 

Golesburg 

Manchester 

Mount  Sterling. 

Andalaiia , 

Augusta 


Averages 

WISCONSIN. 


Manitowoc... 
Plymouth.... 
Milwaukee . . 

Do 

Appleton  .... 

Delavan 

Waupacca... 

Embarrass . . . 
Rocky  Run . . 

Beloit 

Baraboo 

New  Lisbon  . 
Bayfield 


Averages., 


MINNESOTA. 


Beaver  Bay., 
RedWlng.. 

Afton , 

St.  Paul 

Minneapolis. 

8ibl«y 

New  Ulm..., 


Averages. 


IOWA. 


Clinton 

Lyons 

Davenport . . . 
Dubuque .... 

Atallwa 

Montieello . . . 
Fort  Madison 
Outtenberg . . 

Certs 

Mt.  Vernon  . . 
Iowa  City  ..'. 
Independence 
Near  Independence 
Waterloo.... 
Iowa  Falls... 

Algona 

Do 

Dakota 

Fontanelle . . . 
Harris  Grove 
Fort  Dodge  . . 


Averages. 


Date. 


1 

31 

1 

1,31 


30 
31 
30,31 
22 
23 
30 


24, 


28,31 

1 

1,22 

22 

22 

22 

1 

2,31 

22 

22 

22 

20 

22 

21 

1 

6 


a 
is 


Date. 


14,15 
13 
14 
13 
11 

11,13 
5,12 


14 

13,17 

14 

14,17 

13,14 

13,14 

14 

14 

14 

14 

13 

14 

14 

14 

14 

14 


& 

B 

~£ 

9 

a 


—  4 

—  3 
2 

—  7 

—  3 

—  G 

—  6 


—  6 
—13 

—  7 
-4 


—  8 
—10 


—17 
—11 

—  6 

—  6 
—17 
—16 


—17 
—14 
—18 
—22 
—22 
—20 
—15 


—  8 

—  7 

—  8 

—  7 

—  5 

—  2 
—12 
—20 
—10 
—15 
—13 
—16 
—26 
—SO 
—19 
—25 


—17 
—16 
-19 


Deg. 
30.1 
31.5 
30.4 
25.2 
29.6 
30.0 
28.8 
28.6 


28.9 


26.3 
23.5 
26.2 
27.4 


24.3 
25.5 


18.6 
24.5 
20.0 
35.7 
24.6 
19.5 


24.7 


13.7 

ia3 

15.4 
13.2 
12.4 
8.1 
11.5 


13.2 


20.5 
24.7 
24.5 
26.0 
24.6 
24.6 
27.5 
21.1 
24.8 
22.7 
25.7 
20.7 
18.8 
20.4 
15.4 
9.2 


18.0 
18.6 
14.4 

24.6 


In. 
1.90 


a  53 
0.84 
1.95 


3.67 


2.11 


1.80 
2.50 
1.81 
1.10 


1.63 


2.45 

2.88 
0.51 
2.30 


1.80 


1.C0 
1.28 
1.17 

a  94 


1.24 


6. 00 
1.47 
a  00 
2.02 
2.53 
1.35 
i37 
1.75 


2.50 

aco' 
an 


1.30 
2.75 
2.11 


2.59  I 


Date. 


18,19 
19 
21 
18 
121 
19 
18 
18 


14,16,17 
29 
12 
13 
19 
19 

16,19 
19 
19 

18,19 
16 
19 

12,19 


16 
12 
17 
17 
19 
25 
19,28 


18 
16,19 
18 
18 
18 
16,18,19 
18 
18 
18 
18 
18,19 
18 
18 
18 
19 
19 
28 
28 
12,19 
12 
12 


B 

u 

a  ** 

a 


Deg. 
80 
79 
79 
72 
78 
81 
75 
74 


64 


Date. 


5 
4,9 

5 

27 
1 
5 

9,11 
8 
5 
5 
9 
2,9 

9,27 


2,5,10 
8 


2 

1 
5,2 
5 
5 
1 
2,6 
2 

1,4,5 
2 

1,2,6 
1 
1 
1,2 
1 
9 
9 
7 
5 
9,11 
9 


& 

a 
*i 

BE 

a 

a 
■a 


2 

i 
& 

a 

i 


Deg. 
32 
33 
25 
28 
30 
33 
26 
31 


27 
28 
28 
31 
27 
27 
25 
18 
25 
29 
28 
26 
25 


25 
25 
19 
17 
21 
7 
13 


Deg. 
52.4 
5a  1 
-28.8 
4a  1 
52.8 
5a  8 
48.0 
52.6 

49.6 


42.2 

4a  9 

42.9 
44.0 
43.8 
44.2 
45.3 

4a  5 

41.2 
44.7 
46.5 
4a  0 
46.1 
42.0 

43.7 


3&2 
42.7 
42.0 
40.2 
41.4 
37.9 
44.4 

41.0 


20 
28 
30 
29 
29 
30 
27 
23 
30 
20 
27 
27 
24 
26 
10 
16 
16 
18 
27 
23 
23 


46.0 
46.5 
47.5 
47.6 
46.0 
46.8 
48.6 
43.3 
46.7 
45.2 
47.1 
44.5 
44.1 
44.5 
37.8 
38.9 
4a  2 
38.8 
44.4 

4a  4 
4a  9 

44.2 


S 
H 

1 


In. 
0.45 

"i.'ii 

1.16 
0.47 


2.00 
1.64 


2.00 
1.70 
1.73 
1.75 
2.15 
1.09 

*a*76 
2.41 
2.78 

*«.*35 


2.56 


1.43 
2.68 

*2."93 
a  40 
1.83 
1.73 

1.83 


1.75 
1.48 
a  91 
1.32 
2.83 
1.25 
a  25 


0.95 

"aio 


2.50 
1.60 
1.37 

2.U 
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MARCH. 

APRIL. 

Stations  in  States 
and  Territories. 

Date. 

g 
o 

ft 

s 

ll 

s 

* 

Date. 

i 

p. 
s 

p 
0 

8 

0 
£ 
ft 

J 

s 

3 

i 

g 

V 

8 

o 
3 
& 

Date. 

ft 

a 

s 

Date. 

eS 
t* 

«> 
ft 

§. 
£ 

a 

S 

© 

i 

o 
a 

MISSOURI. 
St.  Louis  Unlver'y. 

1 

1 

1 

21 

1 

1 

20 

78 
76 
57 
74 
52 
53 

14 
14 
14 
5 
14 
14 
13 

Deg. 
5 
0 
3 

—12 
2 

—12 

—  7 

Deg. 
33.9 
33.4 
34.2 
27.6 
30.2 
28.2 
25.2 

In. 
1.73 
2.76 
1.30 
1.37 
2.40 
4.90 
2.95 

21 
21 
21 
18 

91 
66 
73 

2,6 

6 

1 

2,11 

28 
34 
31 

Deg, 
56.3 
55.0 
56.2 
49.3 

<Xfi9 

a  89 

Union 

1-14 

Canton  ........... 

2.60 

Rolla 

HarrisonvUle 

20 
12 

80 
72 

5,6,10,11 
1 

34 
27 

52.1 
51.2 

4,91 
2-49 

30.4 

2.49 

53.4 

2-  10 

22 

1 

31 

50 
54 

49 

14 
14 
14 

—18 
—  8 
—14 

18 
20 
21 
20 
13,21 
20 
21 

79 
78 
75 
72 
75 
87 
77 

6 
5, 10, 11 
11 
5 
5,10 
6 
11 

25 
32 
29 

30 
31 
28 
28 

KANSAS. 

Leavenworth 

Olnthn 

25.7 
25.9 
24.2 

2.75 
3.  ID 
4.60 

51.1 
50.1 
49.1 
48.9 
50.2 
55.3 
50.3 

2.77 

Atchison 

5.40 

Lawrence 

4.81 

State  Ag.  College . 
LcRoy 

30 
1,18 
1,30 

52 
57 
50 

14 
13 
14 

—  9 

—  2 
—17 

24.8 
30.7 
21.0 

0.63 

an 
a  30 

2.44 
1.52 

Council  Grove  .... 

2.70 

Averages 

25.4 

2.42 

50.7 

as7 

20, 30, 31 

40 

13,14 

-12 

28 
28 
20 
12 

70 
69 
79 
73 

5 

9 

4,5 

9 

26 
21 
30 
27 

NEBRASKA. 

Elkhora 

De  Soto 

14.6 

1.83 

44.0 
44.5 
46.6 
45.7 

Bellevue •        

i  ■      i 

1.78 

Glendale 

31 

45 

13  '  —13 

! 

16.9 

2.12 

2.80 

Averages 

15.8 

1.98 

45.2 

2.29 

22 

31 
29,30 

53 

69 
65 

i 

20 

64 

4 

16 

UTAH  TERRITOKT. 

Wanship... 

13 

6 
23 

—30 

37 
36 

20.9 

37.2 

CALIFORNIA. 

Sacramento 

50.1 
51.2 

1.02 
a  31 

Monterey 

26 

85 

3 

38 

57.0 

168 

Averages 

1 

50.7 

2.17 

57.0 

a  68 

28,29 
25 

60 
58 

13 
13 

24 
25,30 

68 
75 

1 
17 

38 
34 

OREGON. 

Alban  y 

16 
20 

38.2 
37.6 

2.95 

CorvaUis 

53.2 

5.20 

Averages 

37.9 

2.95 

53.2 

5.20 

31 

44 

12 

-28 

MONTANA  TOR. 

Helena  City 

Camp  Cooke...... 

5.9 

a  GO 

11,20,27 

71 

4 

20 

44.8 

1.41 

MAT. 

JUNE. 

MAINE. 

Steuben 

28 
29 
28 
26 
28 

70 
70 
65 
71 
69 

3 
4 

3 
4 

4 

21 
31 
29 
34 
36 

47.4 
53.0 
46.1 
51.6 
51.3 

7.50 
6.10 
a  40 
4.87 
5.27 
a  76 
5.26 
7.45 
4.09 
3.49 

13 
30 

81 

82 

8 
8,10 

43 

48 

60.5 
61.3 

3.60 

Lee 

L15 

Williamsburg 

West  Waterville.. 
Gardiner 

22,30 
28 

79 

8,10,26 
8 

52 

48 

66.6 
64.3 

1.65 
1  96 

Lisbon 

a  12 

Standixh 

27,28 
26 
26 

25,28 

74 
71 
72 
72 

3 

4 

3,4 

3 

34 

30 
32 
32 

52.1 
52.1 
49.8 
50.6 

15,30 
14,28 
22,30 
15,30 

86 
83 
84 
81 

8,26 

8,9 
8 

49 
47 
50 
48 

66.8 
66.6 
65.7 
67.2 

2.70 

aos 

1.49 
2.91 

Rumford  Point 

Cornish  ville 

Averages 

sa4 

6.12 

69.4 

240 
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MAT 

JUNE. 

Stations  in  States 
and  Territories. 

Date. 

g 

o 

0. 

B 

?i 

Ba 

1 

a 

3 

Date. 

g 

9 

a 
*i 

I2 

I 

a 

a 
S 
S 

I 

2 
"3 

a 

B 
& 

Date. 

g 
& 

a 
1* 

Date. 

g 

4> 

0 

i 

s 

p. 

a 

§ 
3 

i 

s 

•0 

a 

0 

NEW  HAMPSHIRE. 

Portsmouth 

Stratford 

28 

25 

28 

25»28 

25,28 

71 
68 
72 
72 
74 

4 

3 
3 
3 
4 

32 
26 
34 
32 
30 

Deg. 
53.5 
47.0 
51.1 
54.0 
53.0 

In. 
a  31 
6.23 
&72 
a92 
6.01 

30 
23 
15 
22 
24,30 

83 
86 
90 
86 

9,10 
5 
8 
10 
9 

Dtg. 
50 
44 
48 
46 
45 

Dtg. 
66.0 
64.3 
66.8 
67.9 
66.8 

7a. 

2.63 

2.03 

North  Barnstead  .- 
"Ooucord 

2.51 
1.83 

Claremont 

4.15 

51.7 

4.64 

66.4 

65.7 
65.0 
69.5 
66.9 

&  63 

22 
25,28 
28 
1 
21 
29 

72 
64 
72 
70 
75 
73 

4 
3 

3,4 
3 

3,4 
12,17 

24 
28 
28 
31 
32 
42 

11 
15,23 

24 
24,30 

84 
84 
87 
80 

18 
8 
1 
1 

40 
47 
48 
54 

VERMONT. 

Lunenburg 

North  Crafubury.. 
Randolph 

49.1 
47.3 
50.7 
51.7 
53.2 
54.3 

10.38 
6.88 
a  03 
7.19 
7.62 
6.15 

3.75 
2.6ft 
8.70 

Mlddlebury 

2.84 

Burnet. 

51.1 

7.38 

66.8 

2.99 

25 

25,28 

27,28 

28 

30 

25,30 

25 

28 

28,29 

28 

28 

28 

28 

28 

6 

68 
72 
71 
72 
74 
77 
80 
73 
75 
75 
77 
76 
76 
80 
68 

4 
3 

3,4 
4 

3,4 

3,4 
3,4,5 

3,4 
4 
4 

3,4 
4 
3 
3 
3 

33 
37 
34 
32 
33 
32 
38 
38 
36 
36 
33 
34 
36 
28 
32 

r, 

30 

24,30 

13 

28 

7 

7 

5,28 

24 

7 
21 
24 

6 
16 

7 

84 
86 
84 
87 

e9 

88 
96 
79 
85 
85 
84 
88 
85 
92 
87 

10 
9 
9 
9 
9 
8 
8 
8,9 

10 
9 
9 
8 

10 
8 

10 

42 
46 
SO 
48 
47 
52 
53 
49 
46 
52 
49 
51 
51 
50 
51 

MASSACHUSETTS. 
Kingston. 

50.7 
55.5 
50.4 
52.9 
53.5 
54.7 
55.4 
53.5 
55.2 
54.3 
53.6 
53.3 
54.1 
54.4 
51.6 

4.25 
3.67 
3.46 

3.*67" 
3.70 
4.91 

*8.*i6' 
4.61 
9.47 
5.90 

63.4 
67.8 
62.9 
65.5 
66.9 

L38 

Topsfl eld 

2.84 

Lawrence 

Georgetown 

Newbury 

3.56 

North  Billerica... 

West  Newton 

New  Bedford 

Do 

7*1.2 
65.0 
67.2 
67.2 
67.0 
67.2 
67.1 
72.1 
67.0 

a  03 
2.44 
2.06 

Worcester 

3.32 
1.60 

Lunenburg 

a  05 

5.67 

4.50 

Williams  College.. 

L47 

53.5 

5.17 

67.0 

a  19 

29 

28 
27 
28 
28 

78 

74 
80 
81 
76 

3,4 

3 
3 
4 
2 

35 

36 
32 

2*J 

13,24,30 

13,28 

13 

7 

6,13 

84 

80 
86 
89 
87 
84 

8,9 

9 

9 

10 

8,9 

9,10 

48 

45 
50 
48 
52 

48 

RHODE  ISLAND. 

Newport. .- 

53.3 

3.29 

64.6 

3.50 

CONNECTICUT. 
Pomfret  ........-- 

52.7 
54.0 
55.9 
57.4 

5.07 
"4.53 

63.4 
68.0 
68.7 
66.7 
66.7 

4.91 

Hiddletown 

Colebrook 

5.39 
5.24 

55.0 

4.80 

66.7 

5.18 

29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
27 
29 
25 
25 
29 
28 
29 

80 
75 
73 
81 
81 
82 
81 
79 
81 
84 
81 
80 
69 
72 
70 
79 
75 

3 
2 
3 
3 
3 
3 
14 
3 
3 

3 
3 
3 

3,4 
3 
2 

2,3 

37 
38 
34 
34 
34 
37 
33 
35 
37 

35 
3f 
31 
32 
28 
28 
32 

29 

30 

7,30 

13, 24, 30 

30 

28,30 

6,7,8,13 

30 

30 

6 

85 

87 
89 
90 
87 
88 
82 
91 
87 
87 

10 
1,10 
1 
1,12 
9 
9 
9 
9 
9 
9 

51 
54 
59 
58 
50 
50 
48 
47 
47 
47 

NEW  YORK. 

Moriches 

South  Hartford 

Troy  . ............ 

57.5 
56.7 
53.8 
55.7 
55.6 
55.8 
54.3 
52.8 
55.6 
57.0 
55.0 
56.6 
50.3 
50.6 
47.3 
51.0 
50.6 

5.64 
a50 
5.74 

a  60 
7.86 

'h'.7Q 
3.94 
5.75 
4.02 
5.57 
6.92 
8.00 
7. 62 

ii'oi" 

68.7 
71.6 
71.3 

71.4 
fi8.0 
C9.0 
67. 8 
G8.5 
69.0 
G9.8 

8.13 
10.95 

as4 

Germantown 

Garrison's 

Throg'sNeck 

White  Plains... .... 

Deaf  and  Dumb  In. 
Colombia  Col  lego.. 
BtXaTier'a  College 

5.40 
4  93 

io.'is 
5.37 

Newburgn 

Gonverneur 

North  Hammond.. 
South  Trenton.... 

Casrnovia 

Onolda 

6 
24 
24 
15 
24 
30 

90 
86 
'  90 
<J4 
90 
90 

Jl 

5 
• 

1 
1,19 

4 

56 
54 
54 
48 
55 
55 

71. 0 

ra  3 

C9  2 
68.6 
68.4 
6b.  9 

5.02 
1.73 
1.3:3 

5.30 
7.43 
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MAY 

JUKE. 

Stations  in  States 
and  Territories. 

Date. 

& 

a 
a§ 

r 
I 

Date. 

e 

a 

o     . 

■»-  tf 
El 

6 

8 
"5 

u 

& 

a 

i 

© 

a 

eo 
rs 

a 

u 

o 

Date. 

g 

a. 
S 

a 

Date. 

i 

P. 

6 

*i 

a 
3 

£ 
B 
g 

O 
A 

a 

i 

52 

I 

t 
I 

0 
1 

New  York— Con. 

Housevillo 

Depauville 

Theresa 

29 
21 

7-4 

68 

3 
3 

Dcg. 
22 
30 

Deg. 
4a  2 
48.9 

In. 
6.82 
5.90 
6.90 
6.57 
6.90 

30 
24.25 

87 

1 
1 

50 
52 

D(g. 
68.0 
67.6 

In. 

2.24 

2.23 

1.13 

25 
29 

69 
72 

2,3 
3 
3 
2 
2,3 
2,3 
•% 

2 
3 
2 
o 

32 
27 
29 
30 
32 
31 
28 
29 
24 
26 
25 

47.4 

47.5 

30 
30 

*3 
90 

4,5 
9 

52 
51 

66.2 
68.0 

1.41 

Palermo 

L.6O 

Baldwlnsville 

29 
29 
29 
25 
25 
29 
29 
28 

70 
83 
70 
67 
67 
80 
79 
65 

50.8 
52.4 
49.7 
49.5 
49.6 
49.2 
48.7 
47.0 

Nichols 

6."  59* 
5.69 
5.69 
8.70 

'4.26' 

7 
30 
30 
14,23,27 
30 
30 
23 

95 
88 
90 
85 
91 

e9 

93 

1 
1 
1 
1 
1 
1 
4 

48 
51 
53 
55 
44 
50 
52 

69.1 
68.3 
69.5 
69.7 
68.3 
66.8 

7a  3 

Geneva 

2,05 

Rochester 

1.40 

Rochester  Univer*y 

Little  Genesee 

Friendship 

Buffalo 

1.40 
1.50 
1.90 
1.77 

51.9 

6.69 

68.9 

a  81 

29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 

86 
80 
83 

en 

84 
85 
83 
86 

80 
86 
85 
86 

3,4 
4 
3 

4,6 
3 
3 
4 
3 

3,5 
4 
3 

3,4 

37 
35 
40 
40 
37 
36 
34 
32 
37 
30 
37 
40 

16 
16 
30 
16,30 
30 

92 
84 
86 
86 
85 

9,11 
11« 
9 
9 

9,10 

50 
45 
50 
52 

50 

NEW  JERSEY. 

Paterson. 

56.3 
55.3 
56.6 
60.8 
57.7 
56.8 
57.4 
57.6 
55.5 
60.4 
56.6 
58.9 

5.97 
6.55 
6.45 
5.32 

8.50 
7.38 

'9.*  60* 
6.71 

*6."49' 
6.69 

69.9 
66.9 
68.6 
73.1 
68.7 

a  49 

Newark 

9.75 

New  Brunswick . . . 
Trenton 

10.90 
9.19 

Burlington 

a  85 

Mount  Holly 

Seaville 

15,30 
30 
6,30 
13,30 
14,30 
28,30 

83 
88 
84 
88 
85 
86 

11 
11 
9,11 
11 
11 
9 

50 
42 
51 
52 
50 
53 

68.8 
67.4 
67.5 
67.8 
68.6 
70.1 

"ii.*55 

Dover 

a  28 

Readlngton 

Haddonfield 

Greenwich 

5.45 

57.5 

a  99 

.68.9 

8.9G 

29 
29 
29 
29 

29 
29 
29 
29 
29 
29 
29 
29 
29 

83 
85 

87 
88 

82 

80 
78. 
88 
90 
90 
87 
88 
85 

3 
3 
3 
3 

3 
3 
4 

4 
3 
3 
3 
3,5 
3 

30 
37 
39 
36 

•38 
28 
30 
36 
38 
.    38 
37 
44 
40 

30 
15 
15,16,30 
17 

30 

7 

16,30 

30 

6 

13,30 

16 

16,30 

6 

15,30 

30 

7 

30 

7 

25,27,30 

7,14,27 

6,23,27 

85 
87 
88 
88 

84 
88 
84 
89 
94 
90 
93 
88 
89 
89 
86 
98 
87 
90 
88 
87 
86 

2,11 
9 
9 
10,11,12, 
15 
9 
1 
11 
11 
11 
11 
10 
11 
11 

11 

10 

1,2,11 

1 

1 
19 

1 
1 

45 
52 
51 
56 

50 
46 
43 
43 
50 
56 
51 
54 
57 
55 
57 
50 
51 
49 
56 
44 
52 

PENNSYLVANIA. 

50.9 
56.7 
58.5 
60.4 

53.7 
50.0 
54.3 
56.9 
58.0 
59.5 
57.0 
59.0 
58.2 

11.00 
7.75 
7.07 

6.67 

"S'ijj" 

"e.*37 

*5."  35* 
5.72 

65.4 
69.0 
71.5 
72.5 

64.6 
65.2 
67.4 
69.5 
71.6 
72.5 
71.0 
71.2 
73.3 
70.1 
70.4 
69.5 
67.1 
67.5 
72.5 
69.2 
71.0 

a  70 

Fallsington 

Philadelphia 

Germwitown 

Horsham 

8.00 
10.95 

12.67 

•-•V- 

Whitehall 

Parkesville. 

Beading 

8.65 

Ephrata 

6.  S3 

Silver  Spring 

Mount  Joy 

Harrisburg 

"5.25 
3.04 
5.1* 

Lewisburg 

Tioga 

29 
29 
29 

28 
28 
28 
28 

84 
83 
82 
83 
86 
81 
83 

3 
3 
3 
3 
3 
3 
3 

35 
26 
32 
28 
38 
26 
36 

54.0 
49.3 
51.5 
48.8 
53.7 
51.7 
54.4 

8.52 
12.40 
6.13 
7.18 

*5."i6* 

4.92 

1.70 

2.43 

Grampian  Hills  - . . 

ConnollsvQle 

New  Castle 

Canonsburg 

1.32 
"L"97 

54.8 

7,67 

69.7 

5.49 

29 
29 
29 

90 
84 

87 

3 
3 

3,4 
8 

3,8 

38 
38 
44 
44 
40 

30 
16 
30 
14,30 
30 

89 
87 
88 
89 
92 

10 
10,11 
11 
9 
11 

52 
56 
56 
54 
54 

MARYLAND. 

Woodlawn 

Gatonsvillo 

Annapolis 

8t»  Inigoes 

60.0 
58.7 
6U0 
61.5 
57.3 

7.56 

*6."64' 
5.56 

71.6 
70.2 
72.4 
73.4 
71.2 

a  74 
a73 

Emmituburg 

29 

82 

59.5 

6.59 

71.8 

4.63 
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MAY 

JUNE. 

Stations  In  States 
and  Territories. 

Date. 

s 
ft. 

a 

-t 

a 
1 

Date 

g 

s. 

s 

I 

e 

0 

1 
J 

i 

o 

a 
» 

s 

u 
o 
e 

1 

Date. 

« 

u 

V 

D, 

B 
Sn 

V 

K 
S3 

Date. 

* 
h 

65 

s 

.1 

a 

3 

! 

s 

a 

m 
o 

a 

i 
j 

a 

u 
o 

a 

I 

VIRGINIA. 

CapeCharlesL.il. 
Sorry  Court  House 
Hewlett's  Station . 

Mount  Solon 

Lynchburg 

29 
29,30 
29 
29 
29 

90 
80 
92 
8U 

•       8 

8 

2,8,16 

1,3 

8 

47 
46 
40 
45 

61.7 
65.9 
61.8 
60.8 

In. 
5.40 

"5."66' 

28 
29 
30 
15,30 
30 

92 
88 
86 
84 

9- 
9,10 

1 

11 
11 

56 
58 
46 
56 
52 

i 

Dcg.      In. 
70. 8  !  13. 54 

75.1  ' 

69.6  !    5.50 

72.2  1 

I 

Averages. ...... 

62.6 

5.50 

71.9  i    9.56 

6 
17 
29 

92 
94 
88 

1,10 

1 

20 

58 
56 
58 

WEST  VIRGINIA. 

Romney 

72.3    

28 
13,28 

90 
82 

9 
9 

39 
41 

62.7 
60.0 

4.88 
4.88 

1    1.20 

Cabell  Court  House 

74.0  '    0.10 

Averages.. 

61.4 

4.88 

73. 2  |    0. 65 

29 

28,29,30 
29 

28,29,30 
28,29 
29 

95 
80 
93 

e8 

84 
82 

9 
8 
8 
9 
9 
8 

47 
43 
43 
34 
36 
47 

30 
30 
30 

:jo 

14 
30 

92 
87 
99 
93 
86 
85 

10,11 
11 
10 
1 

11 
9 

59 
55 
57 
54 
50 
59 

NORTH  CAROLINA. 

Goldsboro' 

Oxford 

69.0 
64.3 
66.0 
63.8 

ea  4 

62.2 

6.86 
6.50 
5.80 
9.73 
6.19 

1 

75. 3     15. 15 
73.1       ft.  35 

Raleigh 

75.2 
72.7 
69.2 
69.6 

14.40 

Albemarle 

StatesYille 

Asheville 

9.04 
6.75 
14.40 

Averages 

64.3 

7.02 

72.5  j  11.65 

28,29 

12 
12,27,28, 
29 
28 
11,27 
27 

86 

82 
80 

90 

86 
89 

7 

8 
8 

8 
8 
8 

51 

41 
47 

46 
44 

48 

27 

9,10 
15 

10 

10 

14,28 

91 

85 
96 

91 
91 
92 

11 

19 
2 

12 

f5 

o 

61 

61 
73 

69 
65 
70 

SOUTH  CAROLINA. 

Aiken 

68.9 

i 
73.0  |  11.49 

ALABAMA. 

Honlton 

68.2 
72.2 

69.9 
67.7 
76.8 

1.82 

5.*29* 
4.41 

75.3 
81.6 

77.8 
77.3 
81.6 

5.43 

Prairie  Bluff 

Opelika 

2.84 

CarlowvUle 

4.58 

Averages 

71.0 

3.84 

78.7 

4.26 

10 
30 

U 

10 

86 
92 

95 

8 
9 

U 



29 
29 

2,16,25, 

29 

88 
97 

92 

88 

22 
4,5,6, 
11,22 
10,11 

9,11,22 

70 
72 

70 

74 

FLORIDA. 

Fernandina 

Jacksonville 

Gordon 

50 
57 

48 

72.4. 
75.6 

74.3 

2.60 
2.85 

77.4 
80.5 

79.4 

79.8 

6.90 
10.49 

Port  Orange 

Averages. ...... 

74.5 

2.73 

79.3 

a  70 

18, 19, 

27,30 

31 

9 

9 

94 

93 
92 
92 

7 

1.7 

1 

56 

51 
58 

24 

21 
21 
£2 

100 

97 
101 
97 

1 

1,3 

1 

1 

68 

72 
66 
66 

TEXAS. 

Houston 

75.6 

76.3 
73.0 
73.9 

a  18 
6.50 
1.30 

82,0 

81.6 
82.6 
81.3 

Columbia ......... 

6.55 

Waco 

2.80 

Austin 

5.05 

74.7 

5.33 

8L9 

4.80 

27 
27 

94 
85 

6 
5,0 

58 
58 

LOUISIANA. 

Vidnlia 

73.5 
72.2 

15.00 

Benton 

19 

72 

o 

65 

83.2 

72.9 

15.00 

£3.2 
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MAY. 

Date. 

f 

a 

U 

a 

JUNE 

S unions  Id  State* 
and  Territories. 

Dfltf, 

B 
& 

E 

1 

Dutr. 

C9 

Ui 
9 

a, 
B 

*t 

BS 

p 

a 
9 

53 

50 

i 

! 

& 

a 

i 

Deg. 

Is 
o 
a 

00 

i 

a 

u 

o 

a 

•a 

Date. 

1 

0 

a 
3 

Veg. 
60 
64 
66 

e 

s 
c 

c 

a. 

| 
s 

It 

o 

s 

E 

k 
O 

S 

a 

MISSISSIPPI. 

30 
27 
27 

*8 

88 
84 

8 
6 
7 

In. 

22,23 
24 
25 

Dcg. 
90 
86 
88 

4 
2,4 
20 

Deg. 

In. 

Fayette 

67.2 
69.9 

1L27 

74.9 
76.8 

Natchez 

4.76 

Average! 

68.6 

11.27 

75.9 

4.76 

ARKANSAS. 

Helena 

27 

28 

28 

4,12 

80 

90 
84 
81 

2,6 

8 

8 

7,8 

48 

42 

38 
40 

69.6 

7.76 

TENNESSEE. 

Tusculum  College. 
Lookout  Mountain 
ClarkivUle 

62.3 
64.0 
61.4 

Tse* 

20 

29 

17 

23,27, 

28,29 

87 
88 
87 
87 

3,4,7 
12 

3 

7 

63 
66 
63 
64 

73.1 
75.2 
73.9 
76.2 

""2.*53 

Average! 

62.6 

4.56 

74.6 

2.53 

KENTUCKY. 

Chilesburg 

Lexington 

Louisville 

28 
28 
28 

84 
84 
81 

7,8 
8 
8 

40 
33 
32 

59.4 
58.0 
58.9 

4.66 
5.95 
6.52 

29 

30 

17,30 

92 
87 
90 

1 
M 

1 

54 
56 
55 

73.1 
71.0 
72.0 

4.86 
3.71 
4.58 

Average! 

58.8 

5.71 

72,0 

4.38 

OHIO. 

New  Lisbon 

East  Fairfield 

28 
28 

82 
83 

3 
3 

36 
29 

54.2 
52.1 
57.7 
54.9 
50.6 

4.88 
4.12 
4.20 

"6."i2* 

14,25 

93 

2 

50 

71.9 

ais 

77.0 
72.4 

"ii'o* 

74.3 
73.9 

2.55 

Martin's  Ferry 

Gainesville 

Milnpmvillo 

28 
28 

'"85" 

78 

3 
2 
2 
2 
2 

39 
30 
30 
31 
32 

28,30 
6 
24 
30 
30 
30 

87 
83 
98 
94 
98 
91 

4 

3 

3,19 

1 

3,19,20 

19 

60 
56 
54 
54 
60 
58 

"i.*3i 

2.85 

Cleveland,  (H.).-.. 
Cleveland,  (6.) 

28 

29 

85 

78 

52.4 
53.2 

5.02 

L8i 

Gallipolis 

Kelley's  Island 

28,29 

5,25 

4 

28,29 

4'£ 
28 

28 

28 

28 

30 

29 

30 

28 

28 

28 

28 

28 

29 

84 
66 
73 
82 
75 
83 
88 
81 
61 
72 
78 
72 
82 
80 
80 
86 
84 
78 

9 
2 
9 
3 
3 
7 
7 
3 
8 
2 
3 
6 
3,7 
7,8 
8 
8 
4 
7 

37 
32 
37 
33 
38 
38 
37 
38 
36 
30 
34 
38 
37 
40 
42 
35 
34 

56.6 
52.4 
52.7 
55.4 
53.8 
56.7 
55.9 
52.7 
54.9 
52.3 
54.3 
47.2 
55.4 
56.0 
58.0 
62.2 
55.9 
55.2 

4.67 
5.08 
2.39 

*7."i6* 
1.62 
3.25 
3.09 
3.10 
5.50 
9.50 
5.31 
2.27 
2.75 
3.80 
4.38 
4.15 
1.98 

17,30 
30 
17 
30 

88 
90 
89 
90 

1 

9 

3,4 

58 
56 
61 
54 

72.4 
70.8 
74.5 
69.2 

1.19 
i.45 

a  21 

North  Fairfield.... 
"Westervillo  

2.76 

4 

3,20 
4 

1 

1,19 

3,4 

3,4 

3,9,10 

4 

1 

1,19 

3,4,18 

61 
58 
57 
55 
51 
60 
58 
58 
60 
62 
60 
58 

30 

30 

6 

30 

6 

30 

6,17,30 

30 

25,30 

22,25,30 

14 

89 

ye 

91 
95 
89 
90 
86 
88 
90 
90 
91 

71.5 
72.1 
71.1 
72.0 
74.3 
73.3 
71.8 
74.1 
77.6 
74.8 
73.7 

4.92 

Hillsboro' 

2.32 

1.94 

Bowling  Green.... 

5.25 
4.63 

Urbana  University. 

Bethel 

Cincinnati <H)  .... 

Cincinnati  (P) 

College  Hill 

Farm  School 

4.08 
a  00 
a73 
a67 
6.38 
5.50 

Averages 

54.5 

4.29 

73.0 

a  30 

MICHIGAN. 

Monroe  Qity 

State  Agr'l  College 
Litchfield 

30 
30,31 
30 
31 
25 
31 
26,31 
31 
31 

76 
70 
72 
79 
62 
72 
70 
61 
60 

o 
2 
3 
2 
2 
2 

2 

2 

1,2 

38 
30 

28 

26 
28 
29 
20 
30 

5a  1 

51.1 
50.6 
49.7 
44.1 

49.8 
4&  2 
41.2 

2.23 
3.81 
8.97 

"5.*38* 

15,30 

23 

23 

23 

6,29 

93 
92 
93 
96 
86 

3 
3 
3 
3 
1,3,4 

44 
55 
55 
53 

48 

73.7 
71.6 
68.4 
72.7 
64.1 

2.25 
2.83 
2.56 

Grand  Rapida 

Northport 

Otsego 

8,23 

11 

23,24 

90 
80 
90 

2,3 
2 

2 

50 
44 

42 

6&7 
60.1 
62.7 

Copper  Falls 

Outonogon 

a  42 

48.5 

5.10 

67.8 

2.77 
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Stations  in  States 
and  Territories. 


INDIANA. 


Richmond 

Aurora' 

Vevay 

M  uncle 

Spiceland 

Columbia  City 

Indianapolis 

Rensselaer 

Merom 

New  Harmony.... 


Date. 


S 

& 

a 

U 
M 

j 


Deg. 


Averages . 


ILLINOIS. 


Chicago 

Near  Chicago . 

Golconda 

Aurora 

Sandwich 

Ottawa 

Winnebago  . . . 

Rocbelle 

Dixon 

Wyanet 

Tiskllwa 

Hennepin  .... 

Magnolia 

Blmira 

Peoria 

Springfield.... 

Loami 

Dubois 

Waterloo 

South  Pass 

Galesburg  .... 
Manchester  . . . 
Mt.  Sterling  .. 

Andalusia 

Augusta 


Averages  .... 

WISCONSIN. 


Manitowoc 

Plymouth 

Milwaukee  (L).... 
Milwaukee  (W)... 

Appleton 

Geneva 

Delavan 

Waupacca(M) 

Waupacca(W>  ... 

Embarrass 

Rocky  Run 

Beloit 

Bamboo 

New  Lisbon 

Galesville 


Averages .... 

MINNESOTA. 

Beaver  Bay.... 
Grand  Portage . 

Redwing 

Aflon 


28 
28 
21 
30 
30 
28 
30 

28,30 
31 

30,31 
3t 
31 
30 
31 
31 
12 
4 
30 

20,31 
25 

30,31 
30 
31 
31 
30 


Date. 


H. 


29 

16 

26,30 

30 


8 
7 
o 

7 

8 
2,8 

2 
7,8 

7 


2,6 
7 
8 
2 
o 

3 
2,6 
2,7 
2,7 

7,8 
7 
3 
7 
6 
7 

6,7 
7 
8 
8 


2 
2 
3 
2 
2 
2 
2 
2 
2,3 
2 


12 


a 

0 

a 

a 


Deg. 


Deg. 


In. 


59.8 
61.4 
54.7 
54.9 
52.8 
54.3 

r*o.o 

55.8 
61.2 


56.) 


51.4 
51.7 
67.5 
46.6 
50.9 
52.8 
49.4 
51.0 
51.1 
53.0 
52.3 
52.0 
52.5 
53.0 
55.2 
55.0 
56.5 
52.8 
6ai 


50.3 
56.8 

sa  6 

51.9 
57.5 


53.8 


46.7 
49.0 
46.6 
47.3 
48.5 
49.7 
48.2 
50.4 
47.7 
46.1 
43.3 
49.6 
49.7 
51.2 


4a  2 


3.49 
4.25 
5.08 
4.11 
5.00 

15."  50* 
5.74 
4.62 


4.22 


6.00 
5.24 
7.58 
4.64 
4.65 


6.63 


Date. 


30 
'  17 
22 
30 
30 
22,23 
22 


24 
24,30 


30 
6 
23 
22 
22 
22 
8,9,30 
22 


10.00 
6.41 
4.40 


5.40 
5.90 


6.38 
5.45 


22 

6,22,30 

9 

22 

6,22 

22 

22 

23 

21,22 

9 

22 

22 

14 

8,9 


5.86 


2.26 
a  10 
4.39 
5.53 
2.20 


a  60 


2.70 
1.38 
3.94 
3.85 
6.19 


30 
14,22,23 
30 
30 


a56 


44.9 
47.3 
47.6 
47.8 


1.64 

a  is' 


22 
30 
23 

7 
9 
8,  9, 12 
22 
10 
8 
12 


a 


94 
100 
94 
93 
96 
96 


94 
100 
98 
90 
96 
97 
92 
96 


93 
96 
92 
95 
94 
92 
94 
97 
94 
96 
100 
89 
95 
93 
91 
87 


Date. 


3 
1 

18 
3,18 
3 
18 
19 


1 

1,3,19 

2 

1,2 

18 

1 

1 


1 
1 

18 
19 
2 
18 
1.2 

u3 

1 

4 

1 

1,2,18 

2,27 

1,3 

18 


1,3 
1 
I 

1 

1 

1 

1.8 

1 
1 


£ 

a 
*i 

I5 

3 

a 


59 
60 
58 
59 
56 
57 


54 


Deg. 
71.8 
74.9 
79.6 
74.5 
74.9 
78.3 
74.3 


7a4 
77.9 


75.5 


72.4 
74.3 
78.2 
72.0 
7a4 
74.0 
72.3 

Tao 


73.5 
7a6 
7a  0 
73.9 
74.5 

7a  i 

74.6 

7a  6 

74.2 

7a  o 

79.8 
7a9 

7as 
Taa 

72.7 
77.0 


74.6 


65.7 
71.3 
67.4 
67.8 


72.1 
69.7 
72.6 
69.5 
68.2 
7a  4 
72.0 
7a4 
67.7 
70.2 


70.2 


59.1 
47.5 
68.5 


/n. 
a  72 
4.70 
a  20 

a  30 

2.50 
2.00 


L10 
1.43 


2.99 


L86 

"i.*80 
a  41 
6.93 
a73 

a  74 


a  30 


a70 

1.62 
2.92 

*2."60 
a  18 


a  13 
a  36 


a  65 
a  53 


1.34 
1.50 
2.04 
2.23 


2.03 

"4.76 
a  70 
2.31 
2.74 
a  25 


2.78 


7.46 

"asi 
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1 

MAY. 

JUKE. 

Stations  in  States 
and  Territories. 

Date. 

1 

a 

el 
I 

"5 

es 

S 

Date. 

2 

&     • 

a 

63 
I 

I" 

i 

| 

1 

1 

3 

i 

s 

1 

u 
o 
a 

& 

Date. 

i 
h 

is 
! 

Date. 

i 

t 
a 

SB 

a 

a 

a 
3 

£ 

a 

I 
! 

! 

i 

8 
1 

i 

Minnesota— Con. 
8 1.  Paul 

30 
30 
30 
30 

70 
77 
78 

6 

1 

1,2,6 

1 

Dtg. 
30 
26 
29 
29 

Dig. 
49.7 
4&  5 
49.3 
52.0 

In. 
4.45 
3.63 
3.00 
3.72 

12 
13 
13 
29 

66 
88 
93 

1 

2 

1,2 

1,19 

Deg. 
50 
51 
53 

Dtg. 

68.1 

68.11 

69.4 

In. 
a  55 

Minneapolis 

Sibley 

9.84 

7.84 

New  Ulm 

52     71. 2 

11.65 

Averages 

48.4 

52.4 
52.0 
51.5 
52.1 
51.0 
52,9 
53.7 
48.4 
51.1 

sa  3 

51.9 
51.0 
50.8 
51.0 
52.3 
46.6 
50.1 
51.1 
51.9 
51.6 
53.6 
52.0 

a27 

64.6  , 

a  01 

30 
31 
30,31 
30 
31 
30 
31 
30 
30 
30 
30 
30 
30 
30 
30 
17 
30 
30 
30 
30 
3 
-3 

78 
75 
71 
77 
78 
78 
81 
80 
78 
75 
79 
78 
79 
76 
77 
64 
77 
73 
78 
75 
78 
80 

6 
6 
6 
6 
6 
6 
6,7 
7 
2 
6 
6 
6 
2 
5 

34 
33 
36 
36 
33 
35 
33 
27 
28 
30 
31 
34 
29 
32 

22 

92 

1 

IOWA. 

Clinton  -TT- 

7.00 
5.40 
10.32 
3.10 
5.33 
4.67 
5.88 

i6.*60 
7.95 
6.20 

*7.*64* 

"ioi" 
0.63 
4.50 

56 

72.8 

3.50 

Davenport 

10 
9,30 

88 
89 

1 
1,2 

52 
56 

72,6 
73.1 

3.88 

6.80 

Atallssa 

Monticello 

Fort  Madison 

Gnttenberg 

Ceres 

6 

9 

6,7,8,12 

6 

6,8,9 

4,12 

7 

6 

22 

7,30 

30 

12,29 

12 

5,12,21 

5 

22 

29 

91 
91 
92 
94 
92 
90 
91 
93 
88 
86 
88 
90 
88 
90 
91 
92 
88 

1 

25 

2,3,17 

1 

17 

18 

1,2 

2,27 

17 

28 

2,18 

17 

2 

1,17 

2,17 

17 

% 

52 
54 
54 

50 
55 
53 
52 
52 
50 
52 
53 
52 
53 
55 
47 

71.8 
72.2 
70.1 
73.8 

71.8 
70.5 
71.8 
72.4 
69.8 

mo 

65.6 
69.6 
69.4 
68.4 
71.5 
73.0 

6a  0 

6,32 
4.U 

Mt  Vernon 

Iowa  City 

Independence 

Near  Independence 
Waterloo 

*""l94 

9.80 
10,40 

Marble  Rock 

Iowa  Falls 

Algona(D) 

Algona(W) 

Dakota 

2,6,7 

%i 

2 
6 
6 
6 

30 
30 
31 
30 
31 
36 
29 

17.80 

Fort  Dodge 

Fontanelle 

Harris  Groro 

a  99 
7.00 
4.20 

Averages 

51.4 

6.38 

7a  9 

7.13 

4 

3 
4 

31 
4,12 

3,8,10,14 
3,8 

80 
87 
83 
73 
81 
78 
82 

7 
7,8 

7 
2,7 

1 
13 

2 

46 
36 

36 
29 
45 

36 

22 
22 
22 

9,12 

22 

3,4,23 

4,22 

93 
96 
99 
89 
90 
90 
94 

1 
3 
17 
1 
28 
17 
17 

65 
56 
58 
64 
49 
58 
51 

MISSOURI. 

StrLOOlt-..rr-T   --- 

60.9 
59.5 
61.5 
57.1 
57.6 
58.6 
58.3 

5.95 
7.86 
7.05 
3.20 
7.32 
10.61 
5.64 

78.0 
73.0 
76.6 
76.3 

7a  8 

73.9 
74.7 

3.30 

Allen  ton. 

5-14 

2.56 

Eolla 

1.09 

Harrisonville 

Oregon  

8.56 
4.11 

Averages 

59.1 

6.84 

74.8 

3.13 

8 
3 

id 

8 
8 
8 
8,9,30 
8 

90 
80 
87 
78 
89 
93 
90 
91 

S 

6 
6 
2 
2 
5 
6 

30 
37 
34 
37 
42 
41 
46 
36 

30 
30 
20 

96 
97 
98 

11 
17 
17 

52 
54 
52 

KANSAS. 

Leavenworth 

Olatba 

58.0 
57.9 
57.8 
55.5 
59.0 
59.2 
64.6 
60.5 

a  25 
8.40 
4.75 
9.38 

*3."59* 
12.01 
7.15 

72.9 
76.3 
70.5 

4.43 
8,95 

Atchison. 

4.75 

Lawrence 

Holton 

5,22*30 
3 

94 
91 

17 
7,17 

57 
58 

76.3 
73.9 

State  Agr.  College. 
La  Roy 

5.65 

Council  Grovo 

22 

94 

17 

52 

75.2 

3,73 

Averages 

59.1 

7.36 

74.2 

4.31 

3 
3 
3 
3 

81 
83 
81 

65 

2 

1 
1,6 
5,6 

34 
30 
37 
35 

22 
22 

22,23 
22 

22,30 

94 
94 
86 
92 
90 

17 
17 
17 
17 
17 

51 
51 
49 
52 
54 

VEBBA8KA. 

dkhorn 

54.9 
55.9 
55.7 
55.3 

"8*20 
5.38 
8.25 

71.3 
72.5 
73.3 
72.3 
73.7 

De  Soto 

5.48 

Bellevne 

891 

Glendale 

3.15 

55.5 

7.28 

72.6 

3.85 

1 
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MAT. 

JUNE. 

Stations  In  States 
and  Territories. 

Date. 

1 

ft 

8 
It 

a 

"E 

OS 

a 

Date. 

1 

S 
a 

i 

e 

a> 

a 

o 

§ 

s 

1 

S 

a 

•a 
es 

Date. 

&• 

h 

af 

1 
1 

Date. 

1 

s 

i 

1 

1 

Be 

§ 

1 

UTAH  TERRITORT. 
Ot.  Salt *Lake  City. 

Dtg. 

Deg. 

De$. 

In. 

29,30 
27,29 

93 

6,7 
C 

37 

Deg. 
67.5 
64.2 

7m. 
1.47 

Wanship 

9,14 

79 

4 

2Ty 

53.2 

Averages 

65.6 

1.47 

31 
31 

93 
80 

18 
20 

49 
46 

10 
9 

95 

83 

3,19,28 
6,7 

61 
45 

CALIFORNIA. 

San  Francisco 

Monterey 

68.6 
57.8 

0.00 

a  21 

75.1 

a  00 
a  00 

63.2 

0.11 

75.1 

a  00 

31 
30 

85 
85 

4 

3 

34 
44 

25 
25 

90 
88 

5 
5,6,7 

48 
46 

OREGON'.     . 

Albany 

GO.  6 

2.45 

65.5 

0.90 

JULT. 

AUOUST. 

MAINS. 

Steuben  

3,16 

16,24 

15,16,24 

24 

24 

24 

24,25 

24 

24 

24 

84 

m 

82 
90 
86 
88 
89 
87 
88 
88 

31 

27 

21,26 

19,20 

20,21 

49 
50 
52 
52 
55 

64.5 
66.5 
64.7 
6a  2 
67.1 

5.60 
a  55 

a  4i 

3.70 

a  94 

4.08 
5.17 
6.90 
4.10 
4.90 

•  21 
8 

80 
87 

31 
31 

50 
52 

66.4 
65.7 

8.80 

5.10 

Williamsburg 

West  Waterville  .. 
Or  ardiner ......... . 

18 
18 

86 
81 

31 
31 

51 
54 

7a  3 

66.2 

6.90 
8.49 

jUisbon 

7.76 

Stondish 

Rumford  Point— . . 

3L 
31 
21 
21 

50 
50 
52 
53 

68.9 
66.2 
67.6 
69.2 

10 

18 

7,14 

8 

89 
86 
86 
84 

30,31 
31 
31 
31 

53 
45 
46 
48 

69.9 
67.5 
68.5 
69.5 

9.10 
5.10 
9.00 

Cormshyille 

9.13 

67.0 

5.04 

68.3 

7.71 

3 

24 
24 

24 

87 

90 
88 
90 

2,15,21, 
31 
31 
31 
31 

56 

47 
54 
50 

10 

8 

5,7,18 

9,18 

85 

88 
86 
86 

31 

31 
30 
31 

.  49 

41 
52 
42 

NEW  HAMPSHIRE. 

Portsmouth 

Stratford 

North  Barnsteod  . . 
Claremont 

67.0 

64.6 

68.8 
67.6 

6.80 

4.76 
4.24 
4.70 

59.0 

60.0 
69.1 
68,4 

a  50 

5.46 
7.86 
5.87 

Averages 

67.0 

5.13 

64.1 

5.67 

23 

24 
24 
28 
28 
24 

92 

87 
89 
64 
92 
100 

13,14,15, 

16,17 

30,31 

14,22 

13 

19 

11 

50 

48 
49 
54 
51 
61 

18 

8 

7 
8 

95 

^92 
88 
80 

30 

31 
31 
31 

30 

42 

48 
48 

VERMONT. 

Lunenburg 

North  Craftsbury.. 

70.2 

63.9 
66.4 
64.2 
68.2 
74.0 

3.33 

4.85 
a  30 
3.11 
4.43 
a  00 

64.7 

4.56 

67.7 
68.3 

4.90 

Middlebury 

4.25 

Barnet 

Averages 

67.8 

a67 

66.9 

4.57 

4 

4 

4 

24 

28 

88 
92 
88 
88 
91 

13 

19,20,21 

20,21 

13,21 

21 

55 
57 
54 
54 
55 

18 

18 

18 

5.8 

6,10 

88 
90 
85 
85 
90 

31 
31 
3L 
31 
31 

50 
55 
48 
45 
m 

MASSACHUSETTS. 

68.1 
70.1 
67.8 
67.2 

nqn 

7.25 
6.39 
7.40 

70.1 
71.3 
69.1 
69.0 
m  7 

8.65 

9.21 

Georgetown 

Newbury 

29 
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Btltiois  in  State* 
and  Territorial. 


Date. 


Date. 


I 

a 

:i 


Date. 


Date. 


ae 


a 

© 

i 


Mass.— Continued 


Milton 

North  Billerica . 
West  Newton.. 
New  Bedford... 

Do 

Worcester 

Mendon 

Lunenburg  .... 

Amherst 

Richmond 

William!  College.. 


4 

25 
4 

25 

7 

4 

4 

25 

3,84 

3,15,27 


89 
99 
82 


90 


Averages.. 


RHODE  ISLAND. 

Newport. 


CONNECTICUT. 


Pomfret .... 

Groton 

Columbia . . . 
Hiddletown. 
Colebrook  .. 


Averages. 


NEW  IOEK. 


Morickes 

South  Hartford. 

Troy 

Germantown... 

Garrison's 

Throg's  Neck . . 
White  Plains... 
Deaf  and  Dumb  In . 
Columbia  College 

Flatbnab 

Newburgh 

lltnaville 

Gouvernenr , 

North  Hammond.. 

Housevtile 

South  Trenton . 

Cacenovia 

Oneida 

Depauville 

Oswego 

Palermo 

Nichols 

Geneva ... 

Rochester 

Rochester  Univer'v 

Little  Genesee 

Friendship 

Suspension  Bridge. 
Buffalo 


Averages.... 

NBW  JXR81T. 


Paterson 

Newark 

New  Brunswick. . 


4 

4 

4,24 


1 

24 
24 
24 
4 
3,4,7 
4 
4 
4 
14 
4 

24 
24 
24 


24 
28 
84,28 
24 
24 
24 
94 
24 
24 
23 
27 


4,28 

4,25 

4 


88 


85 


92 


93 
95 
94 
90 
85 
88 
90 
92 
93 
86 
88 
88 
90 
90 
87 
92 
86 
90 
94 
95 
94 
90 
89 
03 
90 
100 
90 


81 
21 
1,21 
21 
21 
21 
21 
21 
31 
30 
14,19 


21 


21 


18 

13,19 

21 


9,19,20, 

21 

1,5,13 

31 

13 

19 

9 

16 

13,20 

18 

18 

18 

18 

18,30 

',13,18 

13 

10,13,21 

19 

13 

13 

9, 13, 14 

13 

15,31 

13 

9, 13, 14 

9 

14,17 

17 

14 

13 


34  9,15,18 


90 


53 


53 


67.9 
70.6 
72.7 
67.7 
70.2 
69.0 
68.2 
73.3 
68.1 
72.8 
66.8 


69.3 


67.4 


66.6 


70.5 
70.8 
68.3 


69.1 


74.4 

72.5 
71.6 
73.2 
71.0 
72.6 
69.9 
72.3 
74.1 
70.8 
72.3 
7a  4 
66.4 
68.7 
67.3 
69.8 
07. 6 
69.6 
68.8 
67.2 
69.3 
69.3 
7a  9 
69.8 
69.4 
67.4 
67.1 
70.5 
71.8 


70.0 


71.7 
70.9 
71.9 


In. 
5.13 


i70 
5.92 
6.11 
3.36 
3.20 
3.60 
4.00 
7.35 
a  61 


5.16 


6.63 


3.16. 
&3i' 


3.24 


4.65 

a  73 
a  42 

1.80 
4.20 


5.76 
3.88 
2.57 

an 


8.52 
4.17 
4.12 
0.66 


5.96 
8.18 
1.94 
8.40 


8.64 
154 
a  56 
a30 
2.45 


1.54 


a  14 


4.85 
a  76 
5.03 


18 

7, 10, 19 

10,18 

15,18 

15 

18 

18 

7,9,14 

7 

18 

18 


6,15 


18 

10,19 

7,18 

5,18 

5 


11 
T.14IS 

5,16 
18 
18,21 
18 
18 
18 
12 
18 
7 
7 
9 
6,7 
5 
18 

6,73,9,18 
6 
18 
18 
18 
6 
6 
0,8 
7 


6,14 

18,19 

18 


31 


31 

30 
31 
31 
31 
30 
30 
31 
30 
31 
31 
30 
30 
30 
30 
31 

30,31 
30 

30,31 
31 
30 
31 
30 
30 
31 
31 

30,31 
30 
30 


De*. 
46 
43 
54 
53 
54 
51 
50 
49 
48 
44 
45 


52 


50 
52 

48 
48 
51 


Dtg. 
69.4 
71.2 
7i  8 

m6 

72.1 
69.4 
66.4 
69.2 
68.6 
72,4 
67.4 

7ai 


7.00 


67.3 

mi* 
7a7 

68.4 

69.3 


56 

46 
51 
56 
51 
58 
56 
54 
61 
55 
52 
54 
48 
54 
48 
42 
48 
48 
52 
52 
46 
44 
50 
49 
49 
37 
43 
46 
50 


75.1 

7a4 
71.7 
76.0 
71.0 

Tao 

me 

71.9 
72.6 
72.2 
72.0 

9.7 
68.5 
72.1 
68.1 
7a4 
68.8 
7a  1 
70.1 
69.8 

9.5 
69.6 
69,0 
71.8 
69.6 
66.7 
66.3 
69.9 
72.2 

70.7 


71.0 
70.8 
71.3 
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JULY. 

AUGUST.                                  • 

Stations  in  States 
and  Territories. 

Date. 

& 
ii 

! 

3 

Date. 

i 

a 

5£ 
BE 

3 

I 

Deg. 
63 
62 

i 
I 

<v 
c 
B 

<x> 

I 

Deg. 
77.5 
72.8 

o 
a 

i 

u 

O 

In. 

6.55 

3.80 

Date. 

2 

a 

ii 

Date. 

a. 

a 

U 

3 
s 

3 

S 

Detr. 

58 
56 
56 
51 
62 

53 

i 

t 

<*> 

| 

§ 

53 

Deg. 
75.7 
71.3 
72.1 
71.6 
76.6 

71.4 

s 

1 
1 

u 
0 

New  jERfljEf — C'd. 
Trenton 

4 

4,28 

88 

10 
16, 19 

19 
19 
19 
,19 
19,20 

14 
5,14 

10,19 

14,19 

14 

Deg. 

86 
86 
86 
83 
90 

88 
88 

85 

87 
91 

31 

ii 

31 
1,31 

30 

In, 
9  58 

Burlington 

Moorestown 

10.50 
a  86 

Mount  Holly 

Seavilto... 

4 
3 

4 
4 

4 

28 

89 
95 

89 
92 

92 
91 

19 

15,20, 

21,22 

13 

13,14,15, 

17, 19,  *2 

13 

15 

60 
62 

56 
60 

38 
59 

71.7 
72.3 

70.7 
73.9 

72.4 

74.8 

*6."2CT 
5.83 

4.18 
2.30 

7  60 

Dover 

11.46 

Beadlngton 

Haddoafield 

Greenwich 

Vineland 

31 

31 

30,31 

51 
53 

56 

71.3 
73.7 

74.1 

13.42 
&77 
8.52 

Average* 

72.8 

4.94 

72.6 

10.11 

24 

3,4 

4 

4,5 

4 

24 

1,4 

4 

3 

4, 5, 24 

24 

4 

4 

4 

3,4,27 

24 

4 

24 

24 

24 

24 

24 

90 
90 
91 
93 
88 
•    91 
89 
88 
93 
93 
95 
96 
94 
90 
96 
92 
94 
92 
92 
92 
93 
92 

18 
18 
19 
19 

9 
14 
15 
15 
31 
31 
9,15 

9 

13,19 

14 

31 

9 
31 

11,17 
9 
10 
10 

51 
60 
62 
58 
39 
48 
37 
52 
61 
59 
61 
48 
62 
65 
50 
39 
37 

50 
55 
45 
52 

14 

19 

9,14 

14 

10,14 
18 
10, 14, 18 
14 
14 
18 

14, 18 

85 
85 
86 
89 
84 
85 
85 
86 
90 
89 
90 

30 
31 
31 
31 
31 
31 
31 
31 
30 
31 
31 

43 
56 
62 
60 
54 
40 
46 
45 
58 
56 
56 

F£NHSYLVA5L4. 

Nyoes 

68.4 
71.9 
76.1 
74.4 
71.7 
66.9 
71.2 
71.6 
75.1 
73.9 
75.4 
74.0 
72.8 
76.0 
71.5 
73.0 
72.5 

67.9 
71.7 
69.8 
71.1 

2.90 
5.30 
3.03 

*3."i6* 

3."  65* 
3.62* 

67.0 
71.0 
74.6 
73.4 
70.4 
65.5 
69.8 
70.5 
74.0 
72.5 
73.8 

9.60 

Fallsington 

Philadelphia 

German  town 

11.00 
16.84 

ii'eo 

Lehigh  University. 

Whitehall 

Parkesrille 

"9*68 

Bphrata 

14.86 

Silver  Spring 

Mount  Joy 

Harrlsburg.. 

Tioga....* 

Iiowishnrg 

Iekesbturg. 

a  15 
2.55 
3.25 
2.73 
a  24 

4.21 

18 
13,19 

18 
18 
8 

90 
85 
89 
88 
96 

30 
31 
31 
31 
30 

57 
56 
49 
47 

48 

73.2 
73.4 
71.0 
70.9 
71.4 

a  so 

14.17 
9.79 
174 
4.60 

Marry  srUle 

Grampian  Hills 

Oonnellmrille 

Newcastle 

Canonlbnrg 

6 

6, 18, 19 

18 

18 

89 
88 
90 
90 

31 
30 
31 
31 

42 
48 
47 
42 

67.3 
71.0 
69.7 
71.0 

4.24 

*"i.*84 

Averages 

72.3 

3.33 

71.1 

0  98 

28 
28 
28 
24 

93 
89 
92 
96 

8 
10 
10 
13 

61 
61 
64 
60 

14 

18,19 

18 

5 

90 
85 
88 
95 

30 
30,31 
30,31 

31 

57 
58 
63 
54 

MARYLAND. 

Woodlawn 

Gatonsvllle 

Annapolis 

tmmittsburg 

75.3 
74.2 
77.2 
75.3 

3.31 
4.44* 

73.3 
71.6 
75.8 
74.5 

11.38 
"ii*55 

Averages 

75.5 

ass 

73.8 

79.4 
74.1 
75.0 
72.7 
74.5 

12.87 

24,25 

1,26 

1,24,28 

1 

25 

99 
90 
92 
94 
90 

19 

13,15 

19 

31 

63 
65 
59 

62 

20 
20 
13 
13 
19 

96 
87 
91 
91 
86 

31 
31 
30 
31 
31 

62 
69 
64 
50 
55 

VIRGINIA. 

Surry  C.H 

Cape  Charles  L.H. 
Hewlett's  Station.. 

Mount  Solon 

Lynchburg 

76.7 
76.8 
75.3 
75.9 
76.6 

"4*26* 

2.75 

"i'io 

6.57 

Averages 

76.3 

3.48 

75.1 

73.5 
77.5 
74.2 

5.84 

3 

3 

1,2,3 

94 

100 
91 

14 
10 
10 

54 

56 
58 

13 
9 
12 

94 
98 
92 

31 
31 
31 

52 
45 
54 

WIST  VIRGINIA. 

72.0 
77.2 
75.0 

*5."  60 
1.60 

Grafton 

5.80 
2,50 

Cabell  C.H 

Averages 

74.7 

3.60 

75.1 

3.85 
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Stations  in  States 
and  Territories. 


WORTH  CAROLINA. 


Qoldfboro'  . 
Raleigh  .  .. 

Oxford 

Albemarle . 
Stateiville . 


Ashevffle 

Averages 

SOUTH  CAROLINA. 
Aiken 

ALABAMA. 

Opelika.. 


Date. 


35 
25 

25,26 

2,24 

25 


25 


Carlo  wvllle... 


M onlton  ...... 

Prairie  Bluff. 

Havana 

Fish  River... 


Averages... 

FLORIDA. 


Fernandina . . 
Jacksonville . 
Port  Orange  . 

Gordon 

Cedar  Keys.. 


5, 6 
28 
5 

26,27,31 
2 


Averages.. 

TEXAS.. 


Houston .. 
Columbia . 
Waco 


Austin 

Long  Point . 


Averages... 

LOUISIANA. 


Benton ......... 

MISSISSIPPI. 

Grenada 

Fayette 

Hatches 


Averages 

TENNESSEE. 

Tuseulum  College 
Lookout  Mountain. 

ClarksvlUe 

Franklin 


Averages. 


24 


24,25 
25 

25,26 

24,25 

24,25 

22 


24 
23,27 
22,28 

28,31 


21,28 


24,25 

20,23  24. 

25 

20,21,22, 

23,25 


25 

25 

11,25 

11 


Dtg. 
98 

103 
92 
97 
94 


88 


93 


92 


91 


Date. 


21 

10,15,20 

31 

21 

21 


10,22 


14, 15, 
16,20 


2 

1,5,11, 

12,13 

22,23 

1 

1,7,8 

1,17 


29 
17 
11 
29 
17,19 


31 


79.1 
79.7 
81.7 
77.0 
75.2 


73.2 


79.7 


80.5 
81.9 

76.6 
82.9 
80.0 
81.0 


80.5 


82.6 
86.1 
85.4 
82.2 
84.0 


84.1 


84.6 
83.1 
85.7 

83.6 


84.3 


72     83.3 


70 


75.5 
81.7 


78.6 


75.5 
77.5 
74.7 
77.1 


/*. 

9.00 
2.45 
1.80 
1.43 
0.25 


2.99 


2.26 
5.55 


5.00 
2.82 


a  91 


5.40 
11.08 


a  24 


5.33 
2.30 


a  16 


a  16 


4.05 


76.2     4.05 


Date. 


19 

14 

21 

14 

11,13,14, 

18,19,20, 

24,25 

13 


SO 


6,8,13, 
14,15,16 


13 

12,13,19, 

23,25 

14 

15 


u 

E 

s 


Dtg. 
90 
97 
89 
93 
86 


87 


66 


90 


12,13 
26 

7,14 


11,12 
13 

18,26 
12 


94 


88 


Date. 


31 

31 

31 

30,31 

30,31 


31 


31 


31 
25,31 

30 
28,31 


31 


17,18,21 
17,18 

29,30 
28,29 


31 


I 

I 

8 


& 

! 


i 

-2 


3 


61 
61 
60 
54 


55 


J>cg. 
77.3 
78.1 
76.3 
75.6 
73.8 


70 


70.5 
75.3 


75.5 


75.8 
81.8 


61 
70 


78.4 

8a  0 


/«. 
9.78 
a  85 
4.45 

a  70 

5,25 


7.« 


11.07 


1.45 
4.9C 


78.1 


79.3 


13.55 


6LIB 


75 

74 


81.9 


6.40 


8L9 


6.40 


73 
71 


72 
72 


81.7 
84.3 


82.6 
84.9 


83.4 


a  23 
4.00 


3.27 
11.63 


6.78 


61 
65 


65 


57 
67 
58 
60 


76.0 
78.8 
77.4 


74.0 
77.9 
74.5 
77.7 

76.0 


4.00 

Too 


1.30 


1.30 
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Station!  In  States 
and  Territories. 


ChUesbnrg. 
Lexington  . 
Louisville.. 


Averages., 
OHIO. 


New  Lisbon 

8tenbenville 

PainesYille 

MUnersviile 

Cleveland 

Do 

Woostor 

Kelley'e  Island... 

Norwalk 

Carson 

North  Fairfield... 


Marion 

Hillsboro' 

Toledo 

Bowling  Green 

Kenton ........... 

Urbona  University. 
Bethel 


Cincinnati . . . 

Do 

College  Hill.. 
Form  School. 


Averages... 

MICHIGAN. 


Monroe  City 
8tate  Agr'l  College 

Litchfield 

Grand  Rapids 
Northport.... 

Holland , 

Otsego 

Copper  Falls.. 
Ontonagon 


Averages.., 

INDIANA. 


Richmond 

Aurora 

Vevay 

Mnncle 

8piceland 

Colombia  City . 

Merom 

New  Harmony 


Averages... 
H.UKOIS. 


Chicago 

Near  Chicago . 

Oolconda 

Aurora 


Date. 


24 

24 

24 

3 

11,26 

4 

24 

24 

2,3,26 

3,23 

3,5,24 

2,3 
1,2 
23 
24 

26 

1 
3 


24 
23 
23 
23 
23 
3 
24 
20,22.23 


2 
2 
24 

22,23,24 
1 
1,2,11 


22,23,25 
24 
27 
2,23 


Bo 


»& 


94 


100 
93 
87 
93 
91 
92 
96 
89 
90 
90 
98 

89 
90 
94 
99 
94 
94 
94 


100 
100 
98 
97 
93 
93 
91 


100 
100 
89 


Date. 


57 
53 


12,20 

17 

13,29 

30 

9 

9,10 

9,16,17 

12 

12,17 

13,16,19 

9,10,12, 

13,17 

30 

30 

13 

30 

9,12,13, 

16,20,21, 

29,30 

17 

16 

16,17,18 

9 


10 
12 

8 

9,12,29 
7 
11 
6 


9 

31 

29 

9,29 

9 
15 

8 
30 


9,12 
29 
15 
12 


Deg. 
75.0 
73.0 
75.4 


74.5 


72.4 
76.7 
70.6 
73.0 
71.5 
77.7 
75.9 
74.0 
70.9 

7ao 

73.5 

72.0 
73.3 
71.8 
72.2 
77.2 
73.9 
72.5 


76.4 
79.4 
76.0 
74.6 


72.2 


75.8 
71.6 
71.7 
72.5 
66.7 
70.5 
72.7 
68.4 
66.1 


70.1 


72.6 
77.5 
80.3 
76.0 
74.3 
73.8 
75.1 
77.8 


75.9 


72.9 
77.4 
81.7 
72.2 


In. 
5.83 
5.78 

a  53 


5.05 


a  13 
a  65 

5.19 
2.79 
2.72 


3.63 
2.89 
1.78 
2.12 

a  14 
2.56 
2.06 
4.72 
2.56 
2.87 
2.35 


1.60 
2.38 
0.94 
2.25 


2.77 


1.80 
1.78 
3.83 


1.65 
2*06 


2.22 


6.98 
2.59 
3.95 
3.90 
5.20 
0.13 
4.50 
3.62 


3.66 


1.52 


4.40 
2.98 


Dote. 


12,13 
12 
18 


6 
18 
18 
18 
18 

12 
17 
t> 
6 
18 
8,18 
18 


9,18 

9,19 

13 


17 
5,12,23 
17 
9 
17 


7, 9, 12 

6 
8 


18 

7,18 

24 

9 

18 

9 

18 

12,19 


12 
17 
4, 10, 19 
8 


e 
a 

I 


96 
90 
95, 


102 
89 


92 


Date. 


31 
31 
30 
30,31 
30 


ft,  99.30 
31 
31 


a 

1 


I 

a 

i 
a 


53 

50 


45 
48 
52 
48 
51 


Dtg. 

71.*  0* 
76.1 

73.6 


75.4 

me 

70.0 
71.1 


/». 
1.26 
5.42 
L92 

2.87 


2.65 
1.75 
2.23 

0.88 


75.9 
74.9 
70.7 
72.0 
74.0 

71.3 
71.6 
70.8 
69.9 
76.9 

7ai 

75t2 


76.1 
81.6 
77.3 


7a6 


48 
38 
48 
46 
47 


74.7 
69.8 

mo 

72.2 
68.2 


72.4 
64.1 
66.3 


53 
54 
52 
49 
53 
40 
56 
63 


54 
57 


52 


71.8 
75.9 
80.2 
72.3 
73.3 
71.2 
75.9 
77.9 

74.8 


78.2 
75.5 
77.4 
71.8 


a  14 

0.41 

a  71 
0.97 

1.40 
4.02 
2.44 
5.70 
1.31 
2.06 
2.25 


1.58 
a  81 
a  44 


1.77 


2.70 
1.74 
3.60 


.58 


9.7  '    2.41 


1.C9 
1.66 
4.09 
5.30 
J. 50 
3.63 
2.30 
1.76 

2.74 


2.33 
1.10 
2.79 
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JULY. 

AUGUST. 

Stations  In  States 
and  Territories. 

Date. 

g 

8. 
e 

i 

Date. 

g 

o 

a, 

h 

p 
S 

§ 

& 
6 

I 

* 

i 
i 

u 
O 

Date. 

c3 
u 
« 

1  • 

is 

s 

"i 

Date. 

9 

£ 

1 

I 

i 

s 

1 

"1 

ft. 

0 

i 

ILLINOIS— Oon'd. 
Sandwich  t  ..... 

3 
2,24 
23 
23 
22 
3,23 

97 

96 
94 
94 

12 
12 
13,29 
12,16 
13 
13 

57 
57 
59 
57 
54 

Deg. 
72.9 
73.6 
72.2 
73.4 
75.6 
72.6 

In. 
1.95 
4.23 

1.58 

*i."95* 

12 

9 

7,8 

12 

9 

5,8 

8 

12 

12 

9 

17 

9 

12 

10,11,25 

12 

12 

12,18 

7,8,17 

12 

It 

100 
94 
97 
96 
92 
95 
94 
93 
98 
99 
97 
97 
98 
92 
97 
96 
90 
91 

30 
29 
29 
29 
30 
30 
11 
30 
29 
28 
29 
30 
30 
29 
30 
30 
89 
SO 
28,29,30 

Deg. 
50 
56 
49 
50 
52 
48 
50 
53 
55 
56 
58 
58 
63 
63 
53 
61 
62 
50 
58 

78.3 
76.3 
7L8 
74.0 
75.8 
72.5 
72.0 
74.9 
75.4J 
75,8 
77.5 
78.5 
81,9 
78.8 
78.5 
77.4 
80.2 
75.7 
77,9 

Ottawa 

8.41 

Winnebago 

Rocbelle 

3.33 

Wyanet 

SL48 

Tiskiiwa 

Hennepin. 

Ehnira*. 

2 

21 
25 
24 
23 
24 
11 

2 
24 

3 
23 
24 

93 
95 

98 
98 
94 
98 
95 
89 
95 
94 
91 
69 

13 

13 

12 

29 

9,30 

13,29,30 

29,30 

12,13 

30 

15 

16,18 

16 

60 
62 
56 
62 
57 
70 
64 
61 
63 
66 
57 
62 

75.3 
76,2 
75.2 
77.1 
76.4 
83.2 
7a  5 

1.77 
2.65 

*i.*55* 
5.55 

2L80 

Peoria...... 

a  8* 

Springfield 

is 

Dubois 

Waterloo.... 

South  Pa* 

Galasburg 

Manchester  — „.. 
Mount  Sterling.... 

Andalnsla 

Augusta 

"» 

76.8 

2.83 

75.5 
77.4 

"S'to 

'  iTii 

Averages...... 

75.8 

2.82 

75.9 

67.8 
71.0 
70.2 
70.9 
73.1 
70.4 
72.5 
70.3 
68.1 
7L2 

a  si 

22 

23 

22 

22,23 

23 

3,23 

22 

82,23 

20,22 

23 

23 

2 

3 

23 

22 

93 
96 
91 
86 
93 
87 
91 
94 
94 
92 
92 
100 
90 
98 
84 

12,13 

12 

13 

12 

8,12 

12 

8, 12, 13 

12 

16 

12 

12 

9 

50 
48 
46 
34 
59 
50 
60 
53 
46 
56 
55 
55 

t 

17 
7 
9 

17 

*5 

8 

17 

8 

7,8 

94 
96 
94 
92 
94 
92 
93 
93 
95 
92 

30 
89,30 
30 
30 
30 
30 
29 
30 
30 
29,30 

44 
45 

43 
50 
46 
47 
45 
44 
42 
52 

WISCONSIN. 

Ifaaltowoe 

68.3 
71.8 
69.2 
69.5 
73.2 
70.2 
73.0 
69.8 
67.4 
71.1 
71.5 
73.0 

4.32 
3.20 
2.60 
2.97 

2.*33* 

*7."i6" 
3.56 
4.39 
2.69 
6.18 

aso 
a.  d 

2,26 

MUwaukae 

Do 

Geneva  .......... 

Delavan 

a  00 

Waupaeca 

1.64 

Exnbarras... 

Kooky  Run 

Belolt 

2.69 

7 
7 

101 
90 

30 
30 

42 
42 

73.1 
7L9 

4.00 

L81 

New  Lisbon 

8,29 

52 

72.4 

GalesviUe 

7 

88 

30 

47 

71.8 

70.9 

66.7 
59.8 
74.1 
68.3 
70.0 
71.3 
75.3 

Avetages...... 

70.8 

3.92 

8.39 

27 
24 
3 

10 

3 

3,26 

3,22 

68 
78 
91 
83 
84 
92 
90 

18 
13, 17, 31 

8 
6,8 
6,8 
28 

6 

51 

48 
53 
56 
53 
5C 
55 

6 
20 
21 

7 
16,21 

7 
21 

85 
75 
98 
86 
85 
94 
94 

31 
30 
29 
29,30,31 
31 
28 
31 

41 
41 
50 
48 
48 
46 
50 

MINNESOTA. 

Beaver  Bay 

Grand  Portage.... 

BedWing 

St.  Paul 

65.2 

59.6 
70.8 
6S.4 
67.6 
71.1 
74.5 

7.15 

4.54" 

3.83 
5.46 
5.12 
4.40 

3. 34 

"i'oe 

2.33 

Minneapolis 

Sibley 

2.73 

New  Ulm 

0.11 

68.2 

5.08 

67.3 

76.1 
74.5 
74.3 
71.9 
77.2 
69.3 

15.5 
72.1 
74.7 
74.3 
71.4 
74.0 

138 

2,22 

24 

2,22 

o 

22,27 

2,22,23, 

26,27 

23 

2 

24 

27 

23,24 

24 

95 
90 
91 
92 
93 
90 

95 
95 
92 
91 
99 
92 

13 
13 
13,16 
13,16 
20 
13 

16 
29 
16 
15 
15 
16 

60 
60 
58 
59 
61 
53 

no 

56 
55 
59 
55 
50 

7,8 
9 
16 
17 
12 
7 

8,16 
7, 16, 17 
18 
17 
15 
22 

95 
90 
91 
92 
99 
96 

94 
91 
95 
98 
96 
96 

29 
30 

30 
30 
29 
30 

30 
28 

28,29 
29 
29 

28,29 

52 
56 

49 
48 
54 
42 

44 

49 
50 
47 
50 
SO 

IOWA. 

75.3 
71.3 
73.8 
71.9 
75.1 
10.2 

74.1 
72.9 
73.4 
73.1 
77.5 
71.6 

2.00 
5.44 
4.86 
4.30 
2.59 

6*24" 
3.70 
4.50 

4.  as 

8.80 

8.88 

Davenport  

Monticello 

Fort  Itadison 

Guttenberg 

Cores 

3.37 

2.44 

Mount  Vernon 

4.4* 

Independence 

Near  Independence 
Waterloo 

3.50 
8189 
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JULY. 

AUGUST. 

Station*  in  States 
and  Territories. 

Date. 

\ 

Date. 

J 

i 

1 

Date. 

& 

a 

j 

8 

Date. 

f. 

1 

I 

1 

Iowa— Contln'd. 

Marble  Rock 

Iowa  Foils 

Algona 

2 

24 

2,3 

2,3,22 

23 

24 

10,27 

24 

92 
90 
86 
94 
93 
92 
90 

7 

15,20 

11 

12 

7 

12,29 

9 

29 

58 
57 
59 
45 
57 
43 
49 

7a  9 

70.3 
72.4 
72.1 
71.2 
73.3 
72.8 

7a  2 

"i*30" 

*5."57* 
5.13 
3.80 

7 
15 
16 
6 
16 
6,18 
13 
16,17 

94 
90 
92 
92 
92 
95 
90 

30 

28 

28,30 

27,30 

28 

29 

28,30 

28 

58 
54 
53 
44 

52 
58 

48 

D<g. 
71.6 
73.1 
72.3 
71.8 
70.7 
73.4 
74.4 
72.5 

In. 
4.99 

Do 

Dakota 

Fort  Dodge 

Fontanelle 

Logan 

2.06 
7.75 
2.00 

72.7 

4.37 

73.3 

79.4 
79.2 
76.5 
78.0 
73.5 
75.7 
77.5 

a  29 

3 

92 

16 

65 

12 
12 

Id 
16,17 

12 
10,11.25 
7, 11, 12, 

20 

98 
95 
103 
94 
95 
92 
92 

29,30 
30 
29 
29 
22 
28 
28 

63 
63 
50 
62 
51 
60 
60 

MISSOURI. 

fit.  Louis 

7&8 

2.47 

ft 

fit.  Louis  University 
Allenton 

24 

1 

1 

27 

27 

101 
92 
91 
92 
94 

30 

29 

17,30 

12,15 

7 

56 

62 
63 

7&  5 
79.8 
73.4 
74.7 
76.6 

2.95 
0.75 
6.62 
7.40 
12.24 

2.25 

Canton 

0.35 

Holla 

L25 

Harrisonville 

Oregon 

2.80 
2.95 

76.5 

5.41 

77.1 

78.5 
78.2 

8a  o 

76.2 

7a  3 

77.6 
78.7 

L91 

25 

1,23,24, 

27 

6 

1,27 

1 

23 

27 

102 
98 

98 
100 
97 
95 
95 

20 
12,15 

6,8,16,29 

7,20 

15 

15 

16 

56 
60 

68 
62 
61 
62 
58 

23 
9 

10 

12 

6,10 

11,19 

23 

97 
98 

100 

too 

95 
94 
97 

29 
28 

29 
29 
28 

28 
30 

47 
59 

57 
54 

58 
59 
50 

KANSAS. 

Leavenworth 

Olatha 

75.0 
76.6 

82.0 
76.6 
77.3 
75.7 
78.0 

6.39 
6.70 

4.71 
a  60 

5.42" 

11.35 

0.50 
2.80 

Baxter  Springs. .. . 
Atehiuon 

1.85 

a  oo 

Holton 

State  A gr.  College. 
Council  Grove  .... 

aw 
a  oo 

77.3 

6.36 

78.2 

74.1 
74.7 
75.1 
77.4 

a  98 

23 

24 

9 

95 
95 
96 

7 
7 
12 

58 
56 

57 

17 
17 
17 
16 

96 
101 

97 
100 

28 
28 
26 

1 

53 
57 
56 
60 

NEBRASKA. 
Elkhorn 

73.7 
75.8 
75.3 

"a  so 

4.70 

De  Soto 

1.39 

Glendale 

L» 

74.7 

4.10 

75.3 

77.0 
75.1 

1.55 

1 
9 

91 
97 

17, 18, 19 
17 

60 
50 

1,2,17, 
18,20 
7,21 

90 
95 

17,31 
13 

66 
60 

UTAH  TERRITORY. 

Gt.  Salt  Lake  City. 
Wansbip 

72.2 
73.2 

2.61 

0.94 

72.7 

2.61 

71.1 

0.94 

30 

103 

25 

64 

CALIFORNIA. 

San  Francisco 

82.1 

0.00 

25 
8 

102 

78 

13 
7,14 

61 
51 

77.2 
63.2 

0.00 

7 

93 

10,18,27 

49 

0.00 

0.00 

. 

82.1 

0.00 

70.2 

0.00 

™"**  * 

31 
7,11 

101 
88 

23 
23 

52 
50 

27 

1 

ltO 
99 

6,7,10,29 
19,20,31 

60 
56 

OREGON. 

69.0 

0.36 

73.0 

0.00 

45fi 
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SEPTEMBER. 

OCTOBER. 

Stations  in  Stntei 
and  Territories. 

Date. 

1 

a 

a 

a  - 

Date. 

a 

o 

§ 

S 

i 

s 

•a 

e 

e 

Date. 

i 

if 

i 

Date. 

i 

a 

BE 

9 

a 
a 

s 

I 

a 

*> 

i 

o 
a 

•o 
B 
"3 

e 

u 
O 

MAINE. 

Steuben 

19 
5 
4 
4 
6 
6,29 
5 

20 

Deg. 
74 
74 
75 
69 
77 
74 
76 
74 

19 
15 
30 
30 
24 
24 
24 
30 

34 
35 
38 
36 
30 
34 
33 

Deg. 
55.5 
55.1 
58.2 
57.1 
58.4 
57.6 
57.3 
58.4 

In. 
2.60 
0.05 
0.78 
a  97 
2.13 
0.85 
1.26 
0.92 

16 
19 
19 
19 
19 

71 
76 
68 
74 

5,24 

'S 

25 
25 

24 
30 
31 
31 

Deg. 
46.1 
46.8 
48.4 
46.4 
47.5 

/ft. 

7.20 

Lee 

3.05 

West  Waterrllle  .. 
Gardiner 

5.30 
4.60 

fiendish   ...,.._, 

2,99 

Cornish  - 

19 
19 

74 
74 

24 
23 

27 
32 

46.8 
4a  2 

4.25 

Gornishville 

4.62 

AverngeSr.T.rr 

57.2 

1.20 

47.2 

4.57 

11 
6 

2 

18 

75 
79 

78 
80 

25 
24 
30 
15 

39 
28 
36 
33 

17,18 
19 
19 
19 

70 
73 
74 
75 

24 

24 

23,24 

24 

30 
22 
33 
25 

HXW  HAMPSHIRE. 

Portsmouth ....... 

8tratford 

North  Barnstead  .. 
Olaromont 

59.0 
53.0 
61.0 
58.0 

0.16 
3.04 
a  88 
2.10 

51.0 
44.2 
50.0 
48.0 

2.61 
3.70 

Averages 

57.8 

1.55 

48.3 

3.26 

18,19 
19 
18 
IB 

70 
68 
70 
69 

2 
24 
24 

4 

22 
25 
23 
30 

VERMONT. 

Lunenburg 

55.7 
44.5 
48.6 
49.0 

1.50 

North  CrafUbury.. 

Randolph 

Middlebury 

18 
18 
18 

81 
88 
77 

24 
24 
27 

28 
35 
34 

55.2 
56.5 
56.7 

3.56 
1.73 
2.45 

3.42 
4.00 
3.48 

Averages...... 

56.1 

2.56 

49.5 

3.10 

4,6,7,10, 

18,19 

4 

18 

S 

13 

6,13 

18 

2,6,7,13, 

18 

7,17 

IB 

4,18,20 

13 

17 

76 

78 
75 
76 
81 
78 
80 
82 

74 
77 
76 
78 
80 

30 

30 
15 
24,30 
24 
30 
24 
30 

30 
24,30 
24 
24 
28 

38 

42 
38 
40 
37 
38 
36 
40 

40 
40 
34 
39 
39 

19 

19 
19 
19 
18,19 
19 
10 
18 

19 
18,19 
18 
19 
18 
18 
18 

80 

77 
73 
78 
75 
78 
78 
83 

74 
75 
•74 
77 
76 
76 
73 

25 

24,26 
24 
25 
24 
25 
25,26 
24,25 

24 
24 
24 
24 
25 
24 
24 

32 

32 
29 
32 
29 
28 
30 
28 

33 
31 

:io 

31 
27 
26 
25 

MASSACHUSETTS. 

Kingston 

61.7 

61.7 
59.2 

3.25 

a  so 

0.82 

52.4 

51.6 
48.3 
51.0 
49.4 
51.8 
49.5 
53.0 

53.1 
51.4 
49.4 
50.1 
49.9 
52.2 
48.9 

4.25 

ropsfleld 

6.48 

4.79 

Georgetown 

59.3 
59.6 

6a  2 

61.2 

61.6 
61.2 
60.5 
59.9 
59.9 

*6.*56" 
*i."i6* 

2.42 
1.97 
0.90 
0.82 
1.10 

Milton 

2.74 

North  Billerica.... 
West  Newton 

New  Bedford 

Worcester 

"*4."66 

a  91 
179 

Lunenberg 

Amherst 

a  45 
3.85 

6.12 

Williams  College.. 

18 

82 

24 

59.2 

1.20 

1.27 

Ayerages 

60.4 

1.33 

50.7 

4.05 

17 

18 
17 
17 
17 

17,18 

88 

:5 

86 
94 
85 
82 

30 

30 
24 
24 
24 
30 

40 

36 
44 
36 
39 
35 

19 

19 
20 
18,19 
19 
19 

76 

75 

78 
80 
79 
78 

24 

24 
25 
24,25,26 
24 
24 

30 

32 
30 
32 
28 
23 

RHODE  ISLAND. 

61.1 

2.30 

51.5 

4.35 

CONNECTICUT. 

58.7 
55.6 
63.8 
60.8 
60.6 

0.77 
2.22 

*2."83" 

49.3 
54.3 
53.4 
52.4 
46.  C 

a  21 

5.01 

Mlddletovrn 

Colobrook 

4.12 

60.3 

1.94 

51.  C 

4.11 

I 

17 
!     18, 2  J 

88 
82 

24 
30 

45 
32 

19 
16 

84 
78 

25 
13,23 

S 

NEW  YORK. 

Moriches 

South  Hartford 

GS.C 
GO.:) 

1.50 
1.30 

if 

G.82 
2.  TVJ 
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Stations  in  Stntcn 
and  Territories. 


SEPTEMBER. 


Date. 


E 

52 
S 

S 


Date. 


g 

& 

a 

So 


Dote. 


n 
i 


Date. 


i 

Bo 


& 

S 

V 

1 


I 

e 


New  York— Con. 


Troy 

Gerinantown 

Garrison** 

Throng  Neck.... 

White  Plains 

Deaf  and  Dumb  In 
Columbia  College . 
St  Xavier  College. 

Stapleton 

Flatbush 

Newburgh 


18 
17 
5 
5,17 
,  17, 19 
19 
17 
17 


Deg. 
83 
90 
84 

84 
80 

e3 

83 
84 


21,30 


»f. 


a 


In. 
0.15 


60.0 
67.0 
64.3 
64.2 
64.3 
64.0 


2.84 


1.00 


MinaYllle 

Qonvernenr 

North  Hammond 
South  Trenton . . 

Cazenovia 

Oneida 

HousevlUe 

DepaaviUe 

Oswego 

Palermo 

Nichols 

Genera 

Rochester 

RocheaterUnivers'y 

Little  Genesee 

Friendship 

Suspension  Bridge 
Buffalo 


Averages  . . . 

KEW  JERSEY. 


Paterson 

Newark 

New  Brunswick. 

Trenton 

Burlington , 

Moorestown 

Mount  Holly 

Klwood 

Seaville 

Dover 

Uaddonfield 

Newfield 

Greenwich 

Vineland 


19 

►  13, 17, 

18 

,  17, 18 

18,23 

18 

17,18 

18 

18,20 

18 

6 

18 

6 

6 

20 

18,20 

18 

18 

18 


23, 


29 
30 

30 
15 
24 
27 
30 
30 
30 
30 
27,30 
30 
30 
27 
30 
30 
30 
30 
27 
30 


68.1 
62.1 

60.6 
59.6 
57.0 
60.4 
59.9 
60.2 
56.0 
60.0 
60.0 
59.7 
49.1 
61.9 
60.5 
60.5 
51.4 
58.1 
60.7 
62.1 


1.06 
1.87 


2.76 
1.10 
5.18 


5.67 
2.48 
0.57 
2.19 
2.30 
2.69 
a  09 
2.28 
2.28 
2.09 
2.81 
1.90 
2.35 


60.8 


2.11 


5 
19 
17 
19 
19 
4, 17, 19 
17,19 


24 
24,27 
24 
15 
27 
30 
27 


l 


5,18 
19 


Averages  . 


PENNSYLVANIA. 

Nyces ;    17,18 


Fallsington 

Philadelphia 

German  town 

Horsham 

Dyberry 

Lehigh  University. 

Whitehall 

Reading 

Parkesville 

Ephrata 

Mount  Joy 

Harrisburg 

Tioga 


19 
19 
4 
17,19 
18 
19 
19 
19 

5,6,19 
19 
19 
19 

17,18,201 


87 


27,30 
27 


30 
24*27,28 
30 
30 
30 
94 

24,27 
24 
27 
30 

29,30 
27 

27,30 
30 


65.3  0.57 
64.3  1.23 


64.4 
65.0 
65.1 
65.6 
65.3 


64.3 
62.4 
67.9 


66.8 
66.7 


65.3 


61.0 
65.3 
67.8 
67.2 
64.1 
59.1 
62.9 
63.1 
65.0 
66.7 
68.4 
67.3 
66.8 
64.3 


a  34 
a47 
1.40 
1.31 


2.00 
a  01 
3.04 


L40 
2.35 


1.56 


a  40 
1.20 
1.85 


L71 


L59 
L25 


2.47 
1.30 


18 
19 
18 
19 
19 
19 
19 
19 
2 
2,19 
18 

20 

.  21 

•   18 

21 

20 

20 

20 

21 

17 

20 

19 

20 

19,20 

19,20 

20 


80 
78 
80 
74 
76 
75 
77 
87 
72 
81 

70 
74 
75 
76 
83 
81 
80 
75 
75 
78 
81 
80 
78 
78 
80 


19 
19 
10 
20 
19 
19 

19,20 
20 

19,20 
19 

19,90 
20 
19 
19 


2 

19 

19 

19 

19 

19 

19,20 

18,19 

18,19 

20 

20 

20 

19 

19 


24 

25 

24,25 

24 

24,25,26 

24 

2 

24 

25 

24 

24 

24 

24 

23 

1 

8 

26 
1 
1 
4 

26 

27 

8,24 

4,8,25,26 

25 

26,27 


Deg. 
32 
33 
33 
40 
37 
39 
32 
38 
38 
35 
37 


99 
26 
28 
96 
30 
29 
33 
25 
24 
33 
32 
21 
19 


Deg. 
51.6 

52."  0 
56.0 
52.1 
54.3 
53.1 
54.2 
57.5 
54.1 
54.5 

48.2 
46.6 
47.0 
46.9 
49,5 
48.7 
48.2 
49.4 
49.3 
48.9 
49.2 
52.2 
51.0 
51.0 
47.6 


50.1 
51.8 


51.2 


24 

25 

25 

25,27 

25,26 

26 

25 

1,24,27 

95 


30  53.7 


24,25 
8,25 


94 
25,26,27 
8,25 
94,25 
94,25,26 
24.25,26 
25 
25,26 
25 
95 
94,26 
25 
95 
25 


35 
33 
40 
36 
33 
33 
32 
36 
29 
36 


5X9 
54.2 
57.7 
57.7 
55.5 
55.0 
55.0 
56.6 
52.4 
55.4 


55.8 
55.0 


48.7 
55.0 
56.7 
56.1 
54.1 
47.8 
52.3 
52.1 
53.7 
55.3 
57.8 
56.1 
55.2 
49.7 


In. 
3.20 
4.10 
4.26. 


5.12 
2.11 
4.47 
3.83 
4.74 
5.86 


3.09 
5.08 
3.84 

*4.*i2 

a  eo 

3.94 
1.28 
1.00 

"i.'io 

1.92 
1.92 
1.10 


2.00 
2.43 


a37 


4.38 
4.62 
4.18 
3.96 
4.50 
4.27 


4.60 
4.60 
4.60 


2.37 
a73 


4.16 


3.10 
a  40 
4.02 

5.75 


2.70 
2.72 
4.50 
a  14 
2.6T 
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Stations  In  States 
and  Territories. 


SEPTEMBER. 


Date. 


a 

«  . 

52 
e 


Dote. 


I. 

il 

a 
1 


Date. 


Date. 


Penn.— Continued. 


Lewisburg 

Ickesburg 

Grampian  Hilli 

Connellsville 

Newcastle 

Canonuburg 


18 
18.19 
18,20 
10,20 

20 
17,20 


Deg. 
83 
90 
86 
92 
90 
92 


Deg. 
39 
37 
31 
36 
38 
38 


Averages  .. 

MARYLAND. 


Woodlawn 

Catonsville 

Annapolis 

St.Inigoes 

Einmittsburg 

Mt.  St  Mary's  Coll. 


18 
19 
5,19 
20 
19 
19,20 


27 

30 

87,30 

30 

do 

30 


Averages  .. 

VIRGINIA. 


Surry  C.H 

Cape  Chtu.Lt 'house 
Hewlett's  Station.. 

Mount  Solon 

Lynchburg 

Snowville 


Averages. 


WEST  VIRGINIA. 


Romney 

Grafton 

Cabell  C.  II . 


Averages 

NORTH  CAROLINA. 


Goldnboro' . 

BaMffh 

Oxford 

Albemarle  . 
Statcsvllle . 
Asheville  .. 


Averages 

SOUTH  CAROLINA. 


Aiken 

Gowdysville  .. 

Average!  . 


Opelika 

Carlowville . . 

Moulton 

Prttbrie  Bluff . 


20 
19 
20 
20 
19 
9,17 


18,20 
18 
17,19,25 


11;  24, 30 

27,28.30 

11,22 


21 
19 
19 
19 
19,20 
19 


30 
30 
11,25 
25,30 
24 
27 


Greene  Springs 15 

Fbh  River 10,20,22 

Averages 


88        1,25 
90  30 

86  4 

90  (II, 16,23, 
25,28.29 

91  !  28 
88  I  30 


Deg. 
68.1 
64.1 
59.4 
65.0 
65.0 
64.9 


In. 
3.13 
2.23 
1.50 


1.15 


18 
18,19 

20 

2 

19,20 

19 


64.5 


1.65 


67.1 
66.0 
7a  3 
72.5 
67.9 
64.4 


1.41 


1.91 
1.33 


1.36 


19,20 
19 

18,19 
18 
19 
19 


C8.0 


75.1 
74.7 
71.0 
7a  3 


1.50 


0.00 
3.98 
0.37 


65.5 


6.00 


2.59 


68.0 
7L3 
73.2 


0.75 
0.10 


70.8 


0.43 


74.0 
73.1 
72.3 
71.9 
67.0 
68.3 


8.74 
1.70 
10.00 
4.80 
2.00 


71.1 


5.45 


73.0 
73.1 


73.1 


4.26 


68 


76.1 
77.7 
72.6 
79.6 

77.4 
78.3 

76.9 


£72 
1.  10 


2,19 

2 

19,20 


1.77 
5.20 


2.95 


1 

1 

2 

21,22 


17 


34 

25 

24.25.2G 

24 

1,24 

24,25 


Dig. 
27 
26 
22 
26 
32 
24 


Dig. 

50.4 
52.7 
46.7 
51.6 
54.5 
53.1 


53.9 


55.9 
55.1 
57.5 
60.6 
55.7 
53.7 


56.4 


6a  5 
64.0 


25,31 
25 


57.8 
49.5 


57.9 


24,25 

24,25 

24 


90 
8* 
81 
89 
84 
81 


'  ?4»25 

/•      8 
JZ  25 

••      31 


56.2 
57.5 
55.3 


56.3 


61.5 
57.8 
59.1 
57.6 
53.4 


57.2 

5.85 

61.3 
59.6 

4.27 

60.5 

4.27 

64.6 
64.3 
59.7 
68.8 

64.6 
69.4 

"2  87 

1.41 

1.38 
1.45 

65.2 

1.78 
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SEPTEMBER. 

OCTOBER. 

Station*  in  States 
and  Territories. 

Date 

2 

© 

S 

Date. 

2 

© 

a 

o 

2 
3 

1 

I 

i 

i 

o 

a 

© 
*© 
6 

u 
o 
a 

I 

Date. 

2 

& 
6 

Ei 

j 

M 

Date. 

1 

b 

J 

a 

f 

a 

© 

1 

i 

o 

8 

I 

"3 

a 

u 
o 

i 

FLORIDA. 

Jacksonville 

Port  Orange 

3,10 
3 

Deg. 
03 

88 

26 
15 

Deg. 
73 
73 

Deg. 
80.8 
80.4 

In. 
14.60 

2,12 
1,3 

Deg. 
52 
85 

31 
30,31 

Deg. 

28 
58 

Dig. 

73.9 
75.3 

In. 

4.70 

Averages ..... 

80.6 

14.60 

74.6 

4.70 

9.15 
15 
30 

94 

98 
94 

94,29 
24 
11 

70 
62 
65 

1.3,4,5 

4 

4 

14,21 

92 
94 
96 

87 

31 
30 
31 
31 

48 
43 
45 
34 

TKXA9. 

Colombia 

79.8 
79.6 
78.4 

5.64 
1.80 
G.41 

72.3 
70.5 
71.6 
65.0 

9.00 

Waco 

8.10 

Austin 

2.08 

Qilmer..., 

Averages 

79.3 

4.62 

69.6 

4.41 

15,19 

14,15,17. 

18,19,27 

2 

20 

87 

90 

87 
86 

11 

23 

23 
23 

62 

61 

62 

66 

3 

2 

o 
2 

86 

90 

80 

85 

31 

31 

31 
31 

38 

33 

26 
42 

LOUISIANA. 

Benton  ........... 

77.8 

67.8 

MUttattPPi. 
Grenada .........  r 

08.1 

59.5 
66.3 

Fayette... 

73.5 
74.1 

2.55* 

Matches 

0.70 

73.8 

2.55 

64.6 

0.70 

19 
20 
19 
19 
19,20 

89 
91 
91 
96 
92 

30 
30 

11,30 
23 

10,30 

53 
62 
52 
54 
60 

4 
3 
2,3 
3 
3 

80 

86 
87 
89 
88 

31 
31 
31 
31 
31 

33 
34 
33 
31 
33 

TEtflflSSn. 

Tusculum  College. 
Lookout  Mountain . 

Clarksville 

franklin 

71.2 
74.0 
71.9 
75.0 
75.5 

"6*55* 
0.00 
2.23 

55.8 
62.5 
69.6 
61.5 
61.9 

"i."98 

M^ipphis t 

1.87 

* 

7i  5 

0.93 

1.17 
0.16 

62.3 

54.4 
56.0 
60.4 
57.0 

1.98 

17,18 
19 

96 
91 

30 
30 

44 
46 

2 
o 

3 
2 

88 
83 

90 

89 

24 
31 
24 
24 

34 
34 
36 
28 

KENTUCKY. 

Chflesburg 

Lexington. 

Danville 

70.4 
69.0 

0.78 
0.77 
0.70 
0.74 

Louisville. 

19,20 

95 

11,12 

46 

72.0 

1.00 

Averages 

70.5 

0.78 

57.5 

0.75 

18 
20 
19 

9 
17 
17 
5, 16, 18 
16 
17,18 

95 
94 
86 

88 
92 
89 
90 
94 
94 

28 
30 
30 

27,70 

11,30 

30 

30 
30 

36 
43 
40 

39 
44 
47 

40 
42 

19,20,21 

80 

25 

25 

OHIO. 

New  Lisbon. 

Steuben  villa. 

G6.3 

"63.*8* 

63.7 
68.7 
66.8 
67.7 
66.5 
71.5 

0.21 
0.30 
1.88 

1.38 

*6.*84* 
a  18 
0.24 

51.6 

8.74 

PainesvUle 

Milneraville 

Cleveland 

19 

18 
19 
19 
20 
19,20 

79 
82 
81 
H6 
78 
82 

31 
24 
24 
24 
23 
21 

35 
22 
32 
29 

38 
28 

53.0 
50.0 
53.6 
54.9 
56.7 
53.9 

4.50 
8.33 
3.50 

Wooster 

Eeiley's  Island 

Norwalk 

5.68 
1.63 

Carson 

North  Fairfield.... 
Williamsport 

18 

27 

18,19 

o 

19,20 

18 

19 

18,19 

2 

18,20 

2,18 

o 

84 
76 
78 
80 
78 
89 
86 
80 
85 
80 
81 
87 

24,30 
7 
24 
30 
24 
24 
24 
24 
24 
30 
30 
30 

30 
29. 
26 
33 
30 
22 
39 

54.1 
47.3 
52.0 
54.0 
53.6 
53.9 
57.  ft 

1.65 
4.36 

Marion 

17 
20 
5 

16,18 
19 
19 
19 
19 

19,20 
19 

89 
88 
88 
96 
100 
91 
93 
93 
94 
97 

30 
30 
27 
27 
10.3Q 
30 
30 
30 
11 
30 

39 
42 
39 
32 
55 
42 
40 
43 
52 
45 

64.4 
67.1 
62.4 
63.7 
73.7 
68.1 
68.0 
70.5 
74.4 
72.1 

6.61 

0.30 
2.00 
2.50 
2.00 
0.32 
0.50 
0.47 
0.65 

2.56 

Hillsboro' 

3.07 

Toledo 

2.88 

Bowling  Green. . . . 
Kenton 

2.30 
6.35 

Urban  a 

30     Mt 

3.01 

Bethel 

32 
35 
44 
35 

50.8 
55.0 
GO,  4 
57.2 

3.36 

Cincinnati. 

Do 

2.05 
3.10 

College  Hill 

1.611 

67.7 

0.8tt 

53.9 

3.80 
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Stations  In  Statei  : 
and  Territories    i 


Date. 


Monroe  City 

State  Ag^l  College. 

Litchfield 

Grand  Rapids 

North  port 

OtMgO 

Copper  Falls 

Ontonagon 


Averages. 


nroiANA. 


Richmond. ...... 

Aurora 

Vevay 

Monde 

Splceland 

Columbia  City.. 
Indianapolis..... 

Merom 

New  Harmony. 


Averages . 


ILI2501S. 


Chicago 

Near  Chicago. 

Oolconda 

Aurora 

8andwlch 

Ottawa 

Winnebago.... 

Rochelle 

Wyanet 

Tiskilwa 

Hennepin 

dmira.. ....... 

Peoria 

Springfield.... 

Dabois 

Nashville 

'Waterloo 

Sooth  Pass.... 
Galesburg.... 
Manchester.... 
Ml  Sterling... 

Andalnsia 

Augusta 


Averages.. 


17 
17 

16,17 
17 
16 
19 
16 

16,17 


17,19 
19 
19 

17,19 
19 

16,17 
19 
25 
19 


Deg. 
94 
87 
87 
91 
86 
93 
78 
80 


14,9 
18 

9,19 
19 
19 
1, 17, 19 
17 
19 


Manitowoc. 
Plymouth.. 
Milwaukee. 
Do... 
Apple  ton... 

Geneva 

Delavan..., 
Waapacca . 
Embarrass. 


24 
17 
17 
17 
6,16,17 
17 
19 
17 
17 


Date. 


11,30 
30 
22 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 


11 
10,30 
30 
30 
11 
30 
30 
30 


s 

65 


Deg. 
3d 
27 
36 
36 
42 
40 
30 
36 


© 

* 

o 

0 

s 

fl 

•o 

& 

Deg. 
65.7 
56.6 
61.9 
64.7 
60.0 
64.0 
53.2 
56.4 


60.3 


71.8 
74.0 
67.2 
07.5 
62.6 
67.2 
69.6 
71.8 


In. 


1.41 
1.73 


a  30 


a  8i 


0.17 
0.88 

a  77 

0.25 
0.50 


0.34 
2.70 
0.65 


67.9 
67.6 
75.7 
63.2 
63.6 
67.5 
63.4 
64.0 
68.0 
64.2 
67.0 
65.7 
68.1 
67.3 
69.2 


73.1 
75.8 
72.5 
65.6 
70.3 
70.2 
66.4 
69.1 


0.78 


0.57 


0.60 
2.54 
1.80 

an 

1.53 


Date. 


2,18 

2 

2,20 


17,18 
1 
2 
2 


1.36 


0.82 
0.60 


0.12 


0.94 
0.50 
0.00 


1.78 


6a  1     0.95 


2.85 
5.60 
1.46 
1.84 


59.6 

60.0 

62.1 

61.8 
40  I  6U  8 
40     58.6 

34  62.0 

35  160.7 
30  I  58.3  12.08 


1.24 


19 

19 

3,20 

19 

18 

19 

19 

18,19,20 

18 

18,19 

19,20 

18,19 

19 

18 

18 

18 


19 

18,19 

16, 18, 19 

18 

18 


8 


Deg. 
86 
79 
82 
84 
80 
84 
75 
76 


94 


16 

18 

16,19 


17 
19 
18,19 
20 
20 


Date. 


23 

24 

24 

23,24 

23 

23 

1,19,22 

3,4,22 


30 
30 
30 
24 
24 
23,24 
23,30 
23 
24 
24 
24 
23,24 
24 
24 
24 
31 


30 


29,30 

28,29 

29 

23 

29 


23,29,31 
24 

29,30 


8. 
S 

u 


a 


Deg. 
36 
22 
31 
28 
32 
32 
32 
32 


26 


Deg. 
55.9 
50.7 
52.5 
52.8 
51.6 
54.0 
45.5 
47.2 

51.3 


52.0 
53.8 
57.9 
54.4 
54.1 
49.5 
53.4 
54.8 
50.7 

53.4 


57.8 
56.8 
55.9 
52.4 
5L4 
54.5 
52.4 
51.0 
55.1 
52.1 
56.0 
52.9 
55.3 
56.2 
55.6 
58.5 


35 


61.6 


32 
32 
32 
32 
34 


34 
29 
3d 


53.1 
57.6 
57.2 
55.4 
56.5 

55.3 


50.6 

4ai 

52.1 


38 
28 
26 
30 
26 


5a  0 
51.4 
51.0 
50.1 
47.5 
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Station!  In  States 
and  Territories. 


SEPTEMBER. 


Date. 


WISCONSIN— Con. 


Rocky  Run. 
Edgerton.... 

Baraboo 

New  Lisbon., 


Averages ... 

MINNESOTA. 


Beaver  Bay.... 
Grand  Portage. 

8 1.  Paul 

Minneapolis.... 

Sibley 

NewUlm 


Averages. 

IOWA. 


Clinton 

Davenport 

Dubuque 

Mod  ti  cello 

Fort  Madison.... 

Guttenberg. 

Ceres 

Mount  Vernon . . 

Iowa  City 

Independence . . . 
Near  Independence; 

Waterloo , 

Marble  Rock.... 
Iowa  Falls , 


16, 17 
28 
19 


24 

77 

16 

66 

16 

81 

16 

83 

17 

87 

16 

86 

17 

16,17 

16 

16 

17 

15,17 

16 

16,17 

16,17 

15,16 


Algona  

Do 

Dakota 

Fort  Dodge  . 
Fontanelle . . 
Logan 


16,17 

16 

15, 16, 17 

38,19 
28 

16,28 

15,16,28 

16 

16 

15,16 


Averages . . 

MISSOURI. 


98 


St.  Louis 

St  Louis  Unlvers'y 

A  Hen  ton 

Rolla 

Hermitage 

Harrisonville 

Oregon 


Averages . 

KANSAS. 


u 

19 

19 

14,19 

4 

29 


I 


Leavenworth 

Olatha 

Baxter  Springs. . . . 

Atchison 

Holton 

Stato  Agr.  College. 
Council  Grove. 

Averages 


8 
18 

13,14 
8 
8 

8,15 
8 


91 
92 
100 
9i 
99 
96 
91 


Date. 


24,29 
14 
0 
9 
1,9,10 
5 


30 
30 
30 
30 
30 
10,30 
30 
30 
30 
30 


10 

10,30 

10 


85 

9,26,29 

83 

26,30 

85 

6 

87 

9 

87 

10 

89 

10 

30 
30 
11,30 
11 
30 
11 
6,10,21 


30 
10,22 
10 
10 
6 
21 
10 


Deg, 
33 
38 
35 


38 
50 
40 
44 
49 
49 
42 


D*g. 
62.4 
63.3 
67.0 


61.6 


54.5 
51.6 
57.4 
6U  5 
60.7 
64.4 


56.2 


69.4 
64.9 
64.8* 
63.7 
67.0 
61.1 
64.6 
63.8 
66.8 
5a  6 


63.0 
62.0 
63.2 

61.1 
62.0 
61.4 
63.2 
63.9 
65.0 


63.7 


71.7 
71.7 
69.2 
61.3 
71.5 
67.1 
68.3 


68.7 


67.2 
68.4 
73.9 
69.1 
69.4 
68.3 
69.1 


In. 
2.84 


1.00 


2.36 


9.39 


5.71 
5.59 
1.61 
a  61 


5.18 


1.85 
9.06 
a  58 
2.18 
1.73 


4.62 
3.00 


2.43 
4.13 
1.40 


a  40 


0.28 
0.28 
0.52 
a  26 

a  13 

5.23 
3.20 


L41 


1.75 
1.80 
a  10 
1.75 


a  49 
2.35 


X.87 


Date. 


18 
19,20 

16 
18,20 


18 


15 

15 

19 

15,19 


15,19,20 
18.19 
19 
19 
18 
19 
20 
19 
18 
1,19 
18 
19 
19 
16 

18 

19 

18,19 

18,19 

1 

7 


2 

& 
B 

■  i 


Deg. 
79 
82 
80 
80 


64 


100 
92 
93 
84 
91 


Date. 


23 

23 

30,31 

22 


23 


31 

26,31 

31 

31 


30 
29 
30 
31 

33,31 
23 

30,31 

30,31 
13 
31 
30 
31 
31 

29,31 

23 
31 

23,31 
23 
31 

23,30 


30,31 
31 
31 
29 
30 
30 


Ok 

62 


! 

c. 

! 

9 
3 


Deg. 
24 
28 
30 
30 


25 


Deg. 
5tt3 
50.7 
52.2 
50.5 

51.0 


43.6 


27 


18 
25 


30 
34 
28 
24 
32 
20 
28 
31 
32 
23 
21 
26 
26 


47.3 
47.9 
48.5 
51.0 

47.7 


56.2 
53.1 
51.9 
51.2 
55.1 
49.6 
53.2 
54.2 
54.5 

5a  4 

51.1 

57.0 
52.1 
51.9 

49.5 
50.6 
50.2 
51.3 
52.2 
60.0 

52.8 


26 
26 
18 
29 
28 
29 
24 


sa  3 

56.1 
55.4 
58.0 
56.4 

56.  a 

56.8 


56.4 
55.6 
63.3 
56.7 
54.9 
57.5 
58.1 

57.4 


§ 

3 


In. 
1.52 
1.50 
a  00 


1.54 


2.20 


2.02 
a  92 
a  35 
a  99 

1,30 


0.96 
1.56 
1.32 
1.15 
1.30 


2.06 
2.70 
2.00 


1.C7 
a  00 
2.90 

L87 


1.40 
1.54 
1.50 
2.32 
L74 
2.10 

Tt7 


2.55 
2.00 
0.26 
0.70 

*6.*6i 

a  05 
Toe 
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Date. 

es 

b 

a 
3 

SErTEM 
Dote. 

BER. 

I 

0 

a 
3 

OCTOBER. 

Stations  In  Stales 
and  Territorial. 

i  ;  s 

i  ■  * 

I :  % 

a    '    c 

Date. 

• 

c 

h 

a 
1 

86 
87 
85 

Date. 

£. 

a 
as 

P 

a 

"a 

'i 

a 

o 

3 

i 

i 

1 

o 

NEBRASKA. 

Blkhorm 

16 
16 
12 

Deg. 
93 
93 
95 

6,10 
6 
9 

Deg. 
46 
46 
41 

Deg. 
66.3 
66.1 
66.5 

In. 

"\'¥S 

1.55 

19 
1 

16 
19 

30 

30 

22,23 

30 

Dtg. 
26 
27 
22 
30 

Deg. 
92.9 
52.5 
52.2 
96.3 

/«. 

De8oto 

1.07 

Glendale 

1.00 

Omaha  Agency  . . . 

0.79 

Averages 

66.3  1  1.69 

53.2 

0.96 

4,6 
3,4 

86 
88 

16, 17, 20 
17 

44 

35 

14 

7 

78 
86 

30,31 
10 

34 
26 

UTAH  TERRITORY. 

Great  SaltLakeClty 

Wftfiihlp . 

67.4 
65.0 

1.07 

56.4 
90.1 

93.3 

97.9 
96.2 

L41 

Averag  es 

66.2 

1.07 

1.41 

20 

21 
9,21 

86 

95 
90 

5, 16, 13, 
29.30 
24.28 

18,27,28 

53 

46 

53 

10 
11 

77 

84 

22 
24 

47 
37 

CALIFORNIA. 

6aa  Francisco 

Monterey 

60.  S 

61.3 
70.1 

0.03 
0.09 

0.f3 
0.71 

Antioch 

57.1 

Averages 

63.9 

0.06 

0.0 

1 
1 

o 

98 
94 

81 

7 
7 

7 

42 
40 

46 

OREGON. 
Albany 

61.5     9  in 

Corrallis.......... 

11,13 
10 

72 
64 

22 
27 

84 
32 

57.0 

.. 

i    ,  ,  , 

WASHINGTON  TER. 

Port  Townsend . . . 

0.60 

49.0 

ass 

NOVEB1BER. 

PECEMI 

JER. 

MAINE. 
Steuben 

4 

96 

20 

7 

34.4 

4.29 

27 
28 
26 
26 
26 
26 
26 

44 
36 
44 
44 

43 
43 

41 

20 
10 
12 
11 

9 
12 

9 

—16 
—20 

—  7 

—  7 

—  5 

—  9 

—  8 

17.3 

9.5 
16.4 
18.6 
17.8 
16.4 
17.0 

(lb  10 

Williamsburg 

1.80 

WestWaterville.. 
Gardiner.......  . 

11 
2 
10 
10 
2,10 

54 

59 
60 
61 
50 

19 
19 
19 
19,30 
19 

10 
12 
4 

8 
10 

32.6 
34.5 
32.6 
32.2 

2.05 
2.85 
2.30 

1.75 
L89 

fttandlfth 

1.49 

Cornish 

3.30 

Cornlshvllle 

33. 0  |  2. 55 

2.18 

Averages 

33.2 

2.81 

16.1 

2.64 

2 

2,10 

10 

11 

65 

60 
62 
65 

19 

30 

19,30 

19 

13 
0 

12 
4 

NEW  HAMPSHIRE. 

Portsmouth 

36.0 
28.6 

2.60 
an 

Stratford 

27 
•      26 

39 
46 

12 
9 

—22 
—  5 

9.5 
20.0 

■  2.75 

North  Barnstead  . . 
Claremcnt 

37.1  '  2.41 
34. 8  <  2. 42 

1.49 

Averages 

34. 1     2-  64 

14.8 

2.12 

10 

2,10 

o 

10 

98 
96 
60 
02 

30 
7 
19 
30 

1 
3 

1 
7 

26,27 
26 
26 
26 

40 
40 
42 
44 

19 

12 

11 

12,13 

—25 
—14 
—16 
—13 

VERMONT. 

Lunenburg 

North  Craftsbury. . 
Randolph  ....  .... 

MWdlebury 

30.1 
29.2 
3K9 
34.6 

2.50 
2.22 
L22 
1.18 

9.8 

15.8 
15.0 
13.0 

1.78 
2.83 
1.11 
1.21 

Averages 

31.5 

1.78 

=^j — 

13.4 

1.79 
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NOVEMBER. 

DECEMBER. 

• 

Stations  in  States 
and  Territories. 

Date. 

i 

if 

i 

3 

Date. 

e 

& 

!i 

0 

s 

1 

i 

i 
i 

i 

g 

1 
s 

a 
S 

Date. 

s 
a 

a 
U 

1 

a 

Date. 

CJ 

u 

G. 
H 

So 

62 

a 
1 

£ 
g 

CJ 

2 

1 
«> 

53 

> 
0 
a 

« 
•0 

1 
t, 

0 

1 

MASSACHUSETTS. 

Kingston 

Topsfield 

o 
3 
10 
o 
o 

o 

10 
9 
9 
9 
10 
10 
2,10 
3 
2.10 

Deg. 
66 
67 
63 
65 
64 
70 
61 
73 
64 
68 
63 
65 
65 
67 
63 

19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19,30 
18 
30 

17 
13 
13 
13 
12 
12 
12 
16 
12 
U 
8 
16 
10 
12 

Deg. 
42.7 
42. 2 

3?!  6 
:».  3 

37.6 
36.9 
38.1 
37.0 
40.9 
38.6 
37.5 
36.0 
37.9 
37.1 
36.4 

In. 

1.28 
2.57 
3.73 

aeo' 

"2."  35" 
3.00 

2.19 

2.6.V 
4.31 
4.47 
3.39 

26,28 
26 

27,28 
"7 
27 
2(3 
27 
26 
26 
27 
27 
28 

'•* 

27 

Deg. 

50 
47 
50 
50 
48 
47 
4S 
50 
51 
54 
46 
45 
46 
44 
46 

10 
9,11 

Dcg. 

5 

—  3 

Dcg. 
27.8 
25. 9 
22.9 
23.0 
22.3 
22.9 
22.7 
20.1 
26.9 
23.0 
21.0 
20.7 
22.6 
19.6 
21.3 

In. 
3. 49 
1.07 

9—2 

3.45 

Georgetown 

10 
!> 
9,  19 
11 
11 
9 
14 
9 
9 
14 
14 
14 

—  6 

*> 

0 

—  8 

—  1 
5 

—  3 

—  3 

—  8 

—  3 
—12 
—11 

1.53 

Milton 

North  Billerica.... 

West  Newton 

New  Bedford 

Worcester 

2.07 

"a  is 
aw 

2.07 

Lunenburg 

1.73 

1.51 

Richmond 

Williams  College . . 

8.63 
1.85 

38.4 

a  01 

22.8 

2.42 

9 

9 
9 
3 
2 
10 

63 

67 
68 
62 
69 
64 

19 

30 

19 

18 

18,30 

18,30 

15 

14 
17 
16 
19 
9 

26 

2<» 
26 
.   26 
26 
27 

48 

46 
54 
54 
53 
44 

9 

14 
19 
14 
12 
14 

0 

0 

2 

—  8 

1 

—11 

RHODE  ISLAND. 

Newport. 

40.0 

3.14 

26.6 

5.47 

m    ^ 

CONNECTICUT. 
Pom/ret 

37.8 
41.6 
39.9 
40.3 
35.1 

4.28 
2. 12 

'2.'75* 

22.0 
24.7 
24.7 
24.4 
19.1 

1.86 

Gro,  ton 

a  15 

Columbia 

...... 

Middletown 

Colebrook 

8.40 

38.9 

3.05 

23.0 

2.50 

2 
1,11 
2 
2,10 
10 
9 
2 
9 
9 
9 
o 

10 
9 
5 

10 
9 
5 
9 
9 
9 

9 

69 
68 
66 
68 
63 
67 
67 
67 
64 
66 
71 
62 
72 
71 
64 
62 
71 
63 
66 
60 

59 

19 
18,30 
30 
18 
30 
30 
19,30 
19 
30 
30 
19 
30 
30 
30 
18 
19 
18 
18 
18 
18,19 

19 
18 
30 
18 
18,30 
30 
30 

30 
30 

21 
14 
15 
18 
18 
20 
23 
20 
21 
go 

21 

19 

20 

10 

5 

7 

10 

11 

14 

6 

8 
1 

16 
12 
14 
13 
13 

12 
11 



26 
26 
26 

59 

52 
47 

19 
12 
13 

0 
—11 
—  3 

NEW  TOOK. 

Moriches 

46.6 
38.9 
39.7 
41.4 
42.0 
44.0 
45.0 
44.1 
42.7 
41.2 
45.6 
46.5 
44.1 
37.6 

"35."  6* 
36.5 
36.9 
37.9 
33.7 

36.4 

39."  5" 
36.6 
39.9 
40.0 
39.0 
37.6 
37.8 
41.3 

2.99 
3.00 
1.64 
3.00 
2.60 

'2."25' 
1.61 
1.86 

"i.*9c" 

2.19 

TsT 

3.17 
4.86 

*2."  93" 
3.62 

2.31 

2.57 
1.67 
1.40 

"6."  33* 
0.00 
0.60 
1.29 
0.83 

31.0 

19.7 

2a  3 

2.96 

South  Hartford .  .. 

1.30 
1.23 

Germ  an  town 

Garrison's 

Throg's  Neck 

White  Plains 

Deaf  6c  Dumb  Inst'n 
Columbia  Collego  . 
St  Xavier's  Collego 

Stapleton 

Flatbush 

Newbnrgh 

26 

26 

7,28 

26 

26,27 

52 
53 
50 
50 
50 

13 
13 
13,14 
13 
12 

—  2 
5 
3 
6 
3 

25.0 
28.0 
21.6 
28.0 

29.0 

1.58 

"iio 

1.22 

26 
26 
26 
27 
27 
27 
98,28 
27 
27 
27 

27 

54 
49 
52 
44 
44 
48 
42 
46 
53 
48 

46 

13 
13 
14 
14 
19 
12,13 
14 
13 
14 
9, 12, 13, 
19 
12 
19 
14 
14 
13 
13 

1 
5 
0 
—20 
—19 
—12 
—22 
—17 
—14 
—14 

—11 
20 
—10 
—24 
—17 
—  4 

30.2 
29.8 
27.0 
13.4 
14.8 
16.8 
16.9 
20.0 
21.7 
16.4 

18.6 

23.4* 
19.3 
24.1 
24.7 

1.26 
1.35 
1.34 
2.47 

Gouverneur 

North  Itammond . . 
South  Trenton ..... 
Cazenovia 

0.96 
2.94 
9.36 
3.22 
a74 

Uouseville 

Depauvillo 

a25 

2.41 
1.85 

9 
9 
2 
9 
8 
8 
0 
8 

61 
64 
66 
68 
64 
65 
64 
63 

27 
27 
27 
26 

^  49 
45 
51 
56 

a78 

5.73 

0.70 

Rochester  Unlve'ty 

Little  Genesee 

Friendship 

Buffalo 

27 

53 

14 

—18 

2a9 

3.05 

27 

52 

14 

0 

25.6 

2.96 

40.3 

2.11 

22,9 

2.57 
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* 

NOVEMBER. 

DECEMBER. 

Stations  In  States 
and  Territories. 

Date 

i 
h 

Bo 

I 

1 

Date. 

S 
& 

h 

E2 
§ 

I 

! 

s. 
! 

1 

o 

1 

o 

Date. 

I 

b 

S 

3 

Date. 

i 

a 

I 

a 

3 

i 

s 
2 
& 

a 

2 

i 

i 

s 

I 
1 

i 

NEW  J£R8ET. 

Paterson 

Newark 

9 
9 
2 
9,10 
2 

I 

9 
2,3,9, 
10,11 
10 
9 
9 
9 
9 

68 
68 
66 
66 
70 
71 
72 
68 

63 
72 
75 
72 

77 

19 
19 
19 
19 
19 
19 
19 
19 
20 

19,30 
19 
19 
19 
19 

19 
19 
27 
21 
18 
21 
14 
26 

19 
23 
15 
19 
16 

42.4 
43.4 
42.7 
47.7 
46.7 
44.9 
46.1 
45.4 
46.3 

41.5 
45.6 
46.6 
46.8 
45.7 

In. 
2.75 
1.95 
1.68 
2.33 
2.70 
2.25 

26 
20 
26 
28 
27 
27 
27 

50 
40 
52 
55 
54 
54 

12,13 
14 
13 
13 
14 
14 
14 

Tkg. 
5 
2 

7 
8 

10 
8 

10 

Deg. 
27.7 
26.9 
27.6 
32.4 
31.8 
28.5 
30.5 

In. 

2.20 
2.05 

New  Brunswick... 
Trenton 

L27 
3.24 

Burlington 

Moorestown 

Mount  Holly 

Elwood 

1.80 
L83 

Seaville 

2.61 

1.15 
2.38 

L'jM* 

1.49 

2.14 

26 

27 

26,28 

26 

25 

49 
56 
55 
52 
53 

13 

14 

13,14 

13,14 

13,19 

1 
9 
11 
13 
10 

27.1 
29.9 
34.1 
31.9 
30.2 

3.00 

Haddonfield 

Newfleld : 

3.95 

Greenwich 

Vfneland 

0.89 
2.26 

Averages 

45.2 

29.9 

2.25 

2 
2 

9 
10 
9 
*8 
9 
9 

r      9 

9 
9 

65 
68 
68 
63 
71 
64 
67 
66 
71 
70 
72 

30 
19 
19 
19 
19 
30 
19,20.30 

30 
30 
30 

11 
20 
25 
14 
18 
12 
20 
19 
23 
2* 
22 

26 
27 
27 
28 
27 
20,27 
26 
26 
27 
26 
26 
27 
27 
27 
27 
27 
22,25,27 
27 
27 
27 
27 

51 
49 
52 
50 
47 
46 
46 
48 
51 
50 
50 
50 
48 
56 
48 
56 

62 
68 
61 
61 

14 
14 
14 
13 
14 
14 
14 
14 
14 
13 
14 
14 
14 
14 
14 
13 
13 
13 
13 
13 
13 
13 

—22 
9 
10 
7 
6 

—27 
0 

—  7 
1 
5 
4 
3 
4 

—14 
—23 
—14 

—  6 
—10 

—  9 
2 
1 

—15 

PENNSYLVANIA. 

Nyces.-.. 

38.6 
44.7 
47.0 
49.9 
44.3 
37.2 
43.1 
42.4 
45.4 
45.2 
47.2 

2.10 
1.90 
2.54 

*2.30" 
1.30 

TS" 

0.57 

22.9 
29.0 
31.7 

28.1 

sa  1 

21.3 

26.7 
27.3 
29.6 
27.8 
28.7 
31.0 
28.5 
27.5 
26.0 
26.0 
22.1 
26.5 
29.4 
31.1 
28.3 
24.0 

2.34 

Falisingtou 

Philadelphia 

Germaatown 

Horsham 

Dyberry 

Lehigh  University. 
Whitehall 

3.50 
2.86 

'Tab 

L85 
L38 

Reading 

Parkesvilie 

Ephrata 

2. 81 

2.47 

Harrisburg 

Tioga 

2 
2 
o 

06 
71 
67 

30 

20 

18,30 

24 

17 
19 

44.4 

42.9 
41.0 

6*89 
1.33 
1.40 

1.05 
2.86 

Lewisburg 

2.77 
1.80 

Grampian  Hills  ... 
fmntfin 

2 

2 
2 

8 

64 
66 
69 
65 
68 
76 

30 
30 
30 
30 
30 
30 

8 
14 
10 
19 
20 
10 

36.6 
4tt  6 
43.1 
4a  2 
45.8 
42.4 

2.16 

*L40 
'1*19* 

4.54 

ConneUsvilla 

Beaver 

Newcastle 

Canonsburg 

2.08 

Averaces 

43.3 

L60 

27.3 

2.39 

• 

2 

10 

9 

72 
70 
71 

19 
30 
19 

17 

2 

28 
28 
27 
28 
27 
27 

54 

50 
61 
62 
55 
52 

12, 13 
13,14 
13,14 

13 
14,19 

14 

6 
6 
14 
13 
10 
9 

MARYLAND. 

Woodlawn 

Cawmsviile 

Annapolis........ 

8t,  Intgce* 

45.8 
45.2 
48.4 

2.32 
*2*37* 

29.2 
28,3 
39.2 
36.1 
29.2 
29.7 

2.41 
**2."98 

Emmittsbnrg 

MtStMary'ttCol'ge 

2,8 
S 

72 
67 

30 
30 

18 
18 

44.9 
43.3 

"lis" 

"ioi 

Averages 

45.5 

1.96 

31.5 

2.80 

"• 

9 

2 

3,8,10 

3 

80 
74 
66 
70 

30 
30 
30 
30 

26 
24 
27 

27 
26 
28 
27 

71 
60 
61 
64 

13 

13 

1 

1 

18 

20 

19 

6 

VIRGINIA. 

Surry  Courthouse . 
CCba's  Lighthouse 
Lynchburg  ....... 

Snowvftle 

52.3 
52.5 
51.4 
42.6 

*2.*78 
"2.*75* 

40.7 
34.5 
39.5 
34.8 

5.18 
2.93 

"i.69 

49.7 

2,77 

37.4 

a  30 

8 
8 

78 
75 

30 
30 

20 
16 

27 
22 

62 
60 

14 
13 

6 
6 

WEST  VIRGINIA. 

Romney 

47.5 
47.9 

"hSO 

34.0 
35.9 

Grafton 

a  50 
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NOVEMBER. 

DECZM0KIL 

8 1 nt Jon »  In  States 
and  Territories. 

Date. 

s 

c 
S 

a  ~ 

S 

w 

e 

Vtg. 

Date. 
30 

i 

S 

*z 

B 

a 
S 

* 

Dcg. 
19 

i 

g 

& 
a 

V 
R 

a 

De*. 
46.5 

! 

s 

"3 

a 

c 
a 

« 

Dntff. 

it 

1 

be 

p  ^ 
1 

| 

Dare. 

1 

i 

p 

£ 
& 
| 

§ 

a. 

Drg. 
39.4 

i 

1 

u 

O 

a 

W.  VlRG'A— Con. 
Cabell  Court  Ilonse 

. 

1.60 

2? 

°* 

1 

14 

In. 
4.60 

Average* 

47.3  ;  1.55 

36.4 

4.05 

3,10 
3 
2,3,9 
3 
3 
3 

82 
74 

70 
80 
70 
72 

6 

30 

13,20 

6 

6,20 

30 

31 
25 
30 
oo 

24 

17 

28 
28 
28 
28 
28 
27,28 

75 
73 

66 
76 
68 
67 

14 
14, 16 
14 
9 
1,9 
13 

19 

n 

14 
13 
12 
13 

NORTH  CAROLINA. 

Ooldsboro' 

llaleigh 

Oxford 

Albemarle 

Statenville 

Asheville 

55.3 
4*.l 
5tt3 
51.4 
45.9 
47.8 

2.15 
2.70 
2.50 
1.92 
0.50 

45.0 
41.7 
39.0 
43.3 
38.8 
41.1 

2.75 

2.95 
4.00 
5.40 
2.50 

Averages 

49.8 

1.95 

41.5 

3.52 

o 

75 
.     72 

13 
6, 13, 30 

32 
31 

26 
28 

75 

78 

13 

1 

28 

21 

SOUTH  CAROLINA. 

Aiken  ..-.. 

56.9 
53.9 

2.61 

49.9 

4a  U 

GowdysviXe 

Averages 

55.4 

2.61 

49.6 

2 

3,8 

o 

8 

8 

23 

73 
76 

71 
79 
77 
92 

30 
30 
30 
30 
30 
39 



28 
30 
23 
30 
28 
31 

27 
27 
27 

75 

78 
70 

1 

1 
1 

25 
30 
22 



ALABAMA. 

Opelika 

52.8 
57.3 
50.9 
58.0 
56.2 
00.9 

*i*87" 
2.56 

52.6 
56.3 
47.7 

CarlowviUe 

Moultoo 

3.80 
3.35 

Prairie  Blnff 

Green  Spring 

Fish  River 

a83 
2.35) 

27 
6,26 

77 
76 

1 
1 

28 
32 

54.5 

2.41 
2.20 

Averages 

56.0  |  3.21 

52.8 

== 

60.1 
64.8 
59.5 
57.8 

60.6* 

2.94 

4 

8,9 

9 

85 

82 

84 

13,30 
13 
13 

42 
46 
3d 

27 

6,7 

6,28 

25 

80 
80 
78 
76 

1 
1 
9 
14 

35 
42 
35 
32 

FLORIDA. 

Jacksonville 

Port  Orange 

Gordon 

64.2 
67.9 
64.0 

a  40 

ass 

Lake  City 

i 

Averages 

65.4 

0.40 

0  93 

1 

8 
9 
8 

86 
82 
83 
83 

30 
30 
30 
30 

29 

24 
18 
24 

0 
11 
11 
25 

87 
85 
86 
85 

31 
31 
31 
31 

31 
20 
29 
30 

TEXAS. 

Columbia 

62.1 
58.2 
59.4 
58.5 

3.19 
1.10 
2.98 

65.7 
61.7 
61.2 
58.9 

2.36 

Waco 

2  30 

AtiHtin 

1.80 

Gilmer 

Averages 

59.6 

2. 42 

61.9 

2.15 

2 
27 

76 

73 

30 
30 

28 
42 

26 
4,27 

84 

78 

31 
31 

30 
42 

LOUISIANA. 

57.3 

sa7 

61.2 

New  Orleans 

1.80 

Averages 

57.3 

60.0 

1.80 

14 
8 
3 

80 
73 
76 

30 
30 
30 

24 

23 
30 

22 

27 

6.17 

84 
70 
79 

13 
31 

29 

18 
30 

MISSISSIPPI. 
Grenada 

61.8 
49.9 
57.9 

"5.53" 

55.8 
49.1 
60.9 

2,52 

Averages 

56.5 

5.53 

55.3 

2.52 

8 

73 

30 

17 

• 

27 

70 

13 

15 

TENKXSSH. 
Tusculum  College. 

42.2 

42.0 

30 
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NOVXMBHL 

DICIXBHL 

Station!  in  States 
and  Territorial 

Date. 

g 
8. 
a 

V 

S 
3 

Date. 

i 

h 

02 
g 

t 

§ 

i 
1 

i 

© 

6 

1 
■3 

a 

© 

1 

Date. 

i 

Date. 

& 

h 

82 
I 

3 

S 

s 

I 

6 

8 

1 

o 

i 

TttTNiMtx-Ooa. 

Lookont  Mountain . 

Olarksyille 

Nathrillo 

2,3 
2 
8 
2 
2 

Dttf. 
74 
75 
71 
80 
77 

30 
30 
30 
29 
30 

12 
15 
18 
16 
18 

Vtg. 
52.6 
49.6 
48.2 
50.7. 
53.0 

In. 

*5."94* 

27 
27 
27 
27 
27 

Dtg. 
70 
73 
68 
70 
76 

13 
13 
13 
14 
13,19,31 

De#. 
18 
21 
24 
25 
26 

2>«* 

4a  6 

42.1 

4a  7 

45.2 
47.4 

In. 
"i.*25 

Franklin 

Memphii 

L81 

Average! 

49.4 

4.77 

44.0 

a  03 

2 

8 

72 
73 
75 
75 

30 
30 
30 
30 

10 
11 
14 
11 

11 
27 
27 
27 

57 
67 
74 
70 

13 
1,13 
9,13 

13 

10 
11 
15 
6 

kejituctt. 

Ohlleibnrg 

Lexington. 

DanTffle 

46.5 
42.0 
6L1 
47.7 

a  oi 

4.35 
a  53 
4.56 

35.3 
39.0 
4L2 
36.5 

6.24 
6.69 
5.14 

Loaiirille 

5.62 

Areragei 

46.8 

a  86 

38.0 

5.92 

8 

8 
2 
8 
2 
8 
8 
1 
8,25 
8 
1 
2 
8 
8 
8 
8 
2 
2 
8 
1,2 
2,8 
3 

70 
70 
68 
65 
70 
68 
68 
66 
67 
68 
72 
76 
76 
68 
65 
69 
70 
71 
71 
65 
70 
70 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 

10 
20 
17 
14 
12 
15 
13 
17 
14 

7 
12 
20 
12 
10 
13 
13 
28 

8 

8 
13 
20 

8 

25,27 
27 

68 
66 

13 
13,14 

—13 
8 

eno. 

New  Lisbon 

Bteubenrllle 

Do. 

42.1 
44.7 
44.5 
4a  3 
37.6 
43.6 
43.9 
44.9 
44.2 
45.7 
44.9 
43.7 
4L7 
44.7 
43.4 
44.0 
49.0 
45.1 
42.8 
45.0 
50.3 
45.5 

L15 
L33 

39.7 
31.0 

2.90 

PahMfTiUa 

MllneraTtlle 

Cleveland.. ....... 

2.43 
0.93 
2.87 

*L3l" 
1.20 
2.18 
1.75 
4.11 
2.87 
2.74 
2.00 
2.71 
5.91 
2.14 
2.50 
2.20 
2.66 
a  63 

27 
27 
25,27 
27 
27 
25 

59 
58 
55 

66 
51 
59 

14 
13 
13 
13 
12 
13 

6 

—  1 

—  4 
—13 

9 

—  3 

27.0 
32.8 
28.0 
29.2 
23.9 
28.9 

6.05 
a  55 

a  16 

Wooster 

Kelley's  Uland.... 
Norwalk... ....... 

a  09 

Oaraon............ 

North  Pairfleld.... 

27 
27 
27 
27 
27 
27 
6,27 
27 
27 
25 
27 
27 

60 
73 
61 
63 
60 
64 
60 
64 
64 
58 
68 
66 

19 
13 
13 
13 
13 
19 
7,30 
13 
13 
13 
13 
13 

3 
10 
6 
9 
2 
3 
10 
4 
6 
10 
16 
8 

WllUamiport 

Marion. 

32.0 
27.8 
3a  7 

28.3 
29.7 
37.3 
28.6 
31.5 
32.8 
37.4 

aa  6 

9.04 
4.10 

Hilliboro' 

a  83 

Toledo. 

Bowling  Green. . . . 
Kenton  ..«■•»■.... 
Urbana  Unlrenity 
Bethel 

a  aa 

2.55 

5.06 
4.09 
5.50 

Cincinnati.  ....... . 

Do. 

3.07 

a66 

OoUegeHUl 

5.40 

Average* ..... 

44.4 
43.3 

2.43 
L50 

31.3 

4.15 

8 

72 

30 

10 

27 
6 
27 
25 
25 
25 
25 
25 

58 

40 
50 
51 
47 
43 
58 
55 

19 
7 
13 
13 
15 
12 
13 
15 

-  2 
11 

0 

—  8 
0 
8 
2 

-3 

MICmttAJI. 

Monroe  City 

Alpena 

26.9 
23.8 
25.3 
24.0 
24.8 
23.8 
30.0 
27.7 

2.13 
L88 

State  AgriClGoU.. 

Litchfield 

Grand  Rapid! 

North  port ........ . 

8 
1,3,8 

24 
1 
1 

7 

66 
64 
64 
66 
80 
78 
51 
58 

30 
30 
30 
30 
30 
30 
29 
29,30 

7 
6 
10 
10 
18 
12 
—  4 
10 

40.4 
4tt  5 
41.5 
39.7 
45.4 
44,1 
29.3 
34.6 

1.77 
a  30 

"iii* 

2.10 

1.34 
L4S 

"a  38 

Otsego... 

Holland........... 

2.24 

Copper  Falli 

Ontonagon 

25 

34 

8 

4 

18.1 

Averages..... 

39.9 

2.36 

25.8 

LOO 

2 

8 
8 
2,8 
2 
8 
8 

69 
73 
77 
70 
71 
66 
67 

30 
30 
30 
30 
30 
30 
30 

6 

8 
10 
5 
4 
5 
10 

DTDIAHA. 

Richmond......... 

42.2 
4a  7 
47.0 
44.0 
4a  9 
4a  3 
43.2 

2.63 
a  40 

a  50 

'2.*35" 

a  38 

2.78 

Aurora ........... 

27 

27 
25,27 

27 
25,26 

27 

69 
72 
57 
61 
60 
63 

15 
15 
15 
15 
13 
15 

3 
11 

—  5 
0 
5 

—  2 

32.9 
34.9 
29.5 
30.1 
26.4 

3a4 

4.00 

Veray ............ 

6.40 

2.40 

8piceland ........ . 

a  40 

Columbia  City .... 
Indianapolis 

a  88 

3.49 
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Stations  in  State! 
and  Territories. 


Date. 


Date. 


Date. 


Date. 


Indiana— Cont'd. 

Merom 

New  Harmony  ... 


2,8 
2 


De*. 
68 
73 


30 
29,30 


Dtg, 
3 
11 


Deg. 
46.0 
44.3 


Average!.. 
ILLINOIS. 


Chicago 

Near  Chicago. 
Ridge  Farm... 

Goleonda 

Aurora. 

Sandwieh 

Ottawa 

Winnebago.... 

Rochelle 

Wyanet. 

Tiskllwa 

Hennepin..... 

Elmira 

Peoria 

Springfield.... 

Dubois 

Waterloo 

Oaietthnrg 

Manchester ... 
1ft.  Sterling... 

Andalusia 

Augusta 


44.3 


44.8 
43.1 


10 
1 
1 
9 

—  2 

—  3 
4 
3 
4 
0 
3 
2 

—  1 
10 

2 
2 

—  1 

—  6 
—12 


45.4 
39.3 
4a  0 
42.1 
40.1 
39.0 
43.9 
42.1 
43.0 
42.4 
44.6 
46.7 
46.3 
50.5 
42.6 
45.0 
45.4 
44.2 
46.1 


Averages. 


43.7 


WISCONSIN. 


Manitowoc 

Plymouth 

Milwaukee 

Appleton 

Appleton  Univer'y 

Oeneva... 

Delavan 

Waupaeea 

Embarrass 

Rocky  Run 

Edgerton 

Baraboo 

New  Lisbon 

Galesville 


8 

1,8 

1 

17 

1,7 

1 

1 

1,2,7,8 
8 
1 

S8 

22 


30 
30 
30 
30 
30 
30 
30 
30v 
30 
29 
30 
30 
30 


1 

—  6 

—  6 
0 

—  4 

—  6 

—  8 

—  3 

—  5 

—  2 

—  8 


38.9 
37.0 
40.8 
40.1 
39.5 

4a  i 

39.0 
36.1 
34.7 
3a  3 
39.7 
40.9 
37.3 


38.8 


MINNESOTA. 


Beaver  Bay. 

St  Paul 

Minneapolis. 

Sibley 

NewUlm... 


Averages., 


31.4 
34.1 
34.2 
36.4 
37.4 


34.7 


IOWA. 


Clinton 

Davenport. 
Dubuque . . 


41.7 
40.2 


In, 
2.55 
3.13 


27 
25,27 


2.97 


3.20 
2.17 
1.59 
1.12 
1.68 


2.40 


2.00 
1.93 


2.30 


1.45 
1.60 


1.33 


1.90 


1.88 
3.50 
1.53 


a  71 


1.74 


2.00 
1.50 
1.90 
3.84 


2.07 


0.49 
0.58 
0.68 


0.13 


25 
25 
27 
27 
25 
10 
24 
25 
25 
25 

24,25 
25 
25 
25 
31 

21,26 
25 
11 
25 
25 


25 


25 
25 
25 

24,26 
25 

24,25 
24 
24 


25 

2,9,25 

25 


25 

4.42  25 

1.38  25 


Big. 
7 
15 


Dcg. 
3L0 
36.7 

31.5 


28.4 
31.6 
31.0 
39.5 
26.0 
23.8 
26.9 
21.1 
23.0 
25.6 
27.2 
27.0 
26.1 
28.6 
3L8 
35.0 
36.8 
28.0 
3a  7 
30.2 


54 


18 


7,29,30 

"8,23 

23 

7 


2 

—  1 

3 

0 


24.0 
20,0 
25.7 
21.4 


23 
23 
31 
18 
23 
23 
23,30 
30 
30 


2 

—  1 

—  9 
-22 

—  6 

—  4 

—  6 
—11 
—16 


—18 
—14 
—16 
—22 
—20 


4 

—  1 

—  2 


In. 
4.40 
3.24 

3.C3 


Lll 

1.29 

L10 

\.% 

"i.*6i 


1.25 
1.21 


3.45 


a  96 
L01 


30.0 


L30 
T5 


83.3 
22.5 

20.9 
18.8 
21.1 
21.7 
19.7 
19.3 


21.5 


13.8 
15.5 
14.9 
14.1 
16.1 

14.9 


27.0 
22.8 
23.3 


ass 


2.40 
L40 


a  19 


1.74 


a  71 

a  84 

1.09 
0.80 
0.35 

0.76 


2.32 
2.22 
1.13 
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NOVEMBER. 

DECEMBER. 

Stations  in  StatM 
and  Territories. 

Date. 

g 

2. 

8 

■i 

8 

1 

a 

Date, 

2, 
a 

*i 

I5 
5 

a 

s 

i 

& 

! 
§ 

I 

1 

Date. 

a 

1 

s 

1 

Date. 

t 

a 

S5 
0 
s 

a 
33 

£ 

a 

s 

a 

§ 

1 

s 

I 

2 

0 

c 
■2 

Iowa— Continued. 

Monticello 

Fort  Madison 

Guttenberg 

1 

1 

1,13 

7,13 

1 

1 

1 

1 

U3.15, 

2i 

1 

8 

1 

1 

1 

I 

7 

1,7,13 

1,7,13, 

22,23 

68 
68 
66 
76 
72 
69 
70 
68 

69 
68 
72 
62 
72 
70 
71 
71 
70 

30 
30 
30 
29 
30 
30 
30 
30 
30 

30 
30 
30 
30 
30 
30 
30 
30 
29,30 

Dtg. 
3 

—  1 

—  3 
2 

—  1 
0 

—  3 

—  7 
0 

—  6 

—  4 

—  6 
—10 

—  5 

—  1 
2 

—  2 
3 

Peg. 
37.3 
4a  8 
37.9 
40.5 
40.2 
41.6 
37.6 
37.4 
39.7 

40.6 
35.0 
37.2 
30.4 
37.5 
39.2 
39.6 
40.1 
41.5 

In. 
a  90 
1.72 

'i.*97* 
0.20 
0.30 

*aii" 
"L'bi" 
6*62* 

"a  16" 

2,24 
25 
24 

2,25 
24 
24 
25 
25 
10 

25 
10 

9 
9,26 

9 
10 
15 
26 
10 

I 

t 

52 
44 
50 
42 
44 
44 
41 
42 

43 
44 

48 
38 
47 
46 
46 
58 
54 

23 
18 
23 
22 
23 
23 
23 
23 
23 

30 
28 
18 
18 
18 
18 
17,13 
18 
18 

5 

—  6 
3 

—  2 

—  2 

—  4 

—  7 
0 

—  5 

—  4 

—11 
—16 

—  8 

—  4 

—  9 

—  4 

—  3 

Peg. 
21.2 
27.2 
19.1 
22.5 
22.3 
24.3 
19.3 
20.7 
22.1 

20.7 
23.5 
18.8 
13.4 
19.7 
21.8 
23.1 
26.8 
26.2 

7a. 
0.65 
1.15 
0.53 

Mt.  Vernon 

Iowa  City 

Independence 

Kear  Independence 
Waterloo 

"*i.*34 
0.60 
1.40 

Marble  Rock 

Iowa  Falls 

"*2.*46 

Do 

1  10 

Dakota ........... 

Fort  Dodge 

Boonsboro' 

Fontanelle 

Logan 

1.32 
1.20 

1.45 

a  80 

Averages 

IW.O     1.11 

22.2 

1.31 

2 

2 
g 

2 
2 

1 

73 
84 
80 
80 
76 
77 

30 
30 
30 
30 
30 
30 

25 
25 
25 
24 
26 
16 

70 
73 
75 
67 
64 
72 

18 
18 
18 
18 
18 
18 

14 

10 
9 
8 

7 
5 

MISSOURI. 

St.  Louis  Unlver'y. 
AUenton 

11 

—  5 

—  9 

—  8 
8 
3 

49,3  1  2.G9 
45.0     B.&4 

4*>  0  1  2.  08 
45.  5  1  1.  a 
■ftt  1     0.  PG 
46*0  |  11.  W 

36.0 
36.1 
39.3 
38.6 
34.5 
34.0 

2.91 
2.59 

Rolls 

1.44 

Hennitnge 

Harrisonville 

a  69 

0.99 
1.40 

Averages 

45.9 

1.55 

36.4 

1.67 

17 
1 
o 

1,7 
7 
o 

1,7 

80 
76 
87 
76 
78 
96 
78 

30 
29 
30 
30 
29 
29 
29 

5 

4 
o 
4 
3 

7 
7 

26 
26 
26 
16,26 
16 
26 
16 

64 
66 
76 
62 
72 
64 
67 

18 

18 
31 
18 
18 
30 
18,31 

6 
8 

10 
6 
4 

15 
8 

KANSAS. 

Leavenworth 

Olatha 

45  0 

:, :  n 

m,  o 

4:i5 
45. 1 
4      i 

1.31 

*aio" 
ai3 

'Kih' 

:.:;o 

34.1 
29.0 
42.6 
33.1 

33.1 

35.1 
37.0 

0.71 
0.13 

Baxter  8prings 

Atchison 

a  40 

0.40 

Folton 

£tate  A  g.  College.. 
Council  Grove 

a  51 
a  so 

Averages 

45.  S  |  Kll 

40. 9    n.ns 

34.9 

0.44 

7 
7 
1 
13 

76 
73 
78 
72 

29 
29 
29 

29 

1 

5 

—  7 

5 

10 
5 
10 
15 
5 

58 

55 
68 
50 
52 

18 
18 
17, 18, 30 
18 
18 

—  2 

—  3 
2 

—  6 

—  4 

NEBRASKA. 

Elkborn 

27.2 
25.7 
27.7 
25.1 
29.0 

a  35 

De  Soto 

40.0 
3fi.9 
33-7 

0,(3 
0105 

a  as 

0.85 

Dakota 

0.60 

Omaha  Agency  . . . 

0.80 

ATerages 

39.9 

a  04 

26.9 

0.64 

9 

15 

60 
56 

29 
29 

20 
—  2 

UTAH  TERRITORY. 

Gt.  8alt  Lake  City. 

41.2 
35.1 

3.65 

Wannhlpi .  -     .  *T 

5 

63 

4 

20 

30.1 

ago 

3.70 

:i    i 

0.F0 

38.2 

3.69 

12 

.  12 

1 



68 
81 
73 

2,3,7,8 
8 
29 

51 
38 
40 

4 

5 
10 

66 
73 

67 

29 

28,29 

28 

42 
33 
35 

CALIFORNIA. 
San  Francisco 

sen 

54.8 

3,38 
fl.sfl 

53.7 
54.3 
53.9 

10.77 
6.71 

Antloch 

S&4  |  B.  07 

9.67 

5.'.,  ft     rt  1 1 

54.0 

9.05 

1 
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NOVEMBER. 

DECEMBER. 

Stations  in  Statei 
and  Territories. 

Date. 

i 

S 

!i 

Date. 

1 

8 

u 

a 

E 

a 
S 

t 

I 

! 
s 

3 

i 

o 
a 

| 

0 
o 

1 

Date. 

1 

i§ 

I" 

I 

Da**. 

4 
& 

s 
si 

1 

a 
3 

t 

a 

2 
& 
a 

3 

l 

i 

o 

s 

§ 

a 

1 

MONTANA  TERR*!. 

Dig. 

Dtg. 

ft». 

/n. 

■~ 

2>V. 

Pej. 

2><r. 

Jiu 

Helena 

1 

» 

. 

17,18 

-  C 

25.2 

6.90 

1 

i 
i 

OREGON. 

Corvollii 

i 

13 

66 

29 

26 

i 

WASHINGTON  TER. 

'" 

Port  Townsend  . . . 

5 

56 

4  |   -34 

i 

44.3 

1.11 

« 

53 

27,28 

26 

41.0 

3.60 

LIST  OF  DONATIONS  TO  AGRICULTURAL  MUSEUM. 


Name. 

Residence. 

Articles. 

J.  M.  Shaffer  . . . .  T r 

Fairfield,  Iowa 

Skins  of  pelican,  crane,  and  field 
mice;  insects. 

Six  samples  of  petroleum;  Angora 
wool,  Osborn,  Ohio;  yarns  and 
colors;  Angora  stockings;  co- 
coons and  eggs  of  silk-worm,  (]J. 
moriy )  from  Angora,  Asia  Minor. 

Specimens  of  petrified  wood. 

Skins  of  birds  and  animals;  wild 

LS.Dfohl 

W.Watson 

Brenhom,  Texas 

Greenville,  Wis 

Denver,  Colorado 

Burlington,  Iowa 

Etna,  Ohio *.. 

Washington,  D.C 

Schuylkill,  Pa 

Louis Perrot  ..-,»,.  n ,. 

W.N.Byer 

cat;  insects. 
Samples  of  wheat. 
30  varieties  of  apples. 
Sorghum  sugar. 
Sorghum  sugar. 
Fruits  of  comas. 

D.  &  H.  Leonard. ........ 

B.  Palmerton 

Dr.  H.  Erni 

J.  H.  Richard 

A.  B.  Waller 

Newark,  Del ........... 

Fine  samples  of  corn, 

Living  scorpions,  (three.) 

109  varieties  California  vegetable 

seeds  in  show  bottles. 
20  bottles  California  wines. 

R.  B.C.  Lee 

Duvall's  Bluff,  Ark 

Oakland,  Cal 

D.L.  Perkins - 

B.  N.  Bngby 

Natoma  Vineyard,  Cal .. 
Salt  Spring  Valley,  Cal.. 

Knight's  Ferry,  Cal 

Woodbridge,  Cal 

Washington,  D.C 

Georgetown,  D.  C 

,  Texas 

Griswold  &  Sons. ......... 

4  bottles  California  wines. 

Schell  &  Kranse.... .... .. 

4  bottles  California  wines. 

P.  A.  Perley 

2  bottles  California  wines  and  sam- 

G.S. Wagner 

ples  of  cotton. 

Italian  queen  bee,  worker,  and 
drone. 

Very  fine  corn. 

Birch  bark  from  Labrador;  pop 
corn;  painting  of  cotton  plant 
blossoms,  bolls,  leaves,  &c; 
sword  of  sword-fish,  and  various 
specimens  of  natural  history. 

41  Careless  weed"  and  Texas  cotton 

W.T.Steiger 

Charles  Lanman .......... 

Mrs.  L.  M.  E.  Rich 

S.  D.Martin 

Clark  county,  Ky. 

Fairfax  county,  V a 

Buckingham  C.  H.,  Va.. 
Washington,  D.C 

San  Francisco,  Cal    .... 
Marion  county,  Ohio.... 
Corea,  Russia .......... 

Large  hickory  nuts. 
Cotton. 

P.Pulman 

James  Neely ......... .... 

Liquor  made  from  corn  stalks. 
Samples  of  silk,  (Count  Bronski,) 

Asclepias  from   Peru,  sent  as  a 

new  vegetable  silk. 
Oranges  and  lemons. 
Samples  of  wool. 
Cotton  and  cloth. 

State  Department 

H.  D.  Dunn 

Unknown.... .... .... .... 

Unknown....  -. .... ...... 

J.  Pierce. ............ .... 

Washinrton,  D.C 

One  owl ;  sholls  from  marl  deposit. 
Skin  of  Troupial. 
California  wines  and  brandy. 
Castor  beans  and  section  of  stalk 

Miss  Rose  Speed .......  . 

0.  M.Tinkham 

New  York 

C.  G.  Boerner. ............ 

fInd 

Daniel  Tyler 

Beaver,  Montana  Ter 

Mason  Citv,  Iowa 

Lansing,  Minn 

Skin  of  mountain  rat. 

J.  H.  Mumford....... .... 

Specimen  of  native  peat. 
Samples  of  merino  wool. 
Samples  of  Angora  wool  and  fleece. 

also  improved  Kentucky  wool. 
10  cases  of  European  cereals,  200 

specimens. 
Foreign  chestnuts. 
Eight  samples  of  sorbin.::; 
Portrait  of  merino  sheep. 
Samples  of  paper  from  palm-leaf  and 

manilla. 

J.  I.  Rosenberg. .......... 

R.  W.  Scott 

Frankfort,  Ky 

Vilmorin,  Andrienx  &,  Co.. 

George  Coleman ,.... 

William  Clongh 

Paris,  France....... .... 

Washington,  D.C 

Cincinnati,  Ohio 

Whallensburg,  N.  Y 

Fitchburg,  Mass 

E.W.Rogers 

B.  Snow,  jr.............. 
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Name. 


Mrs.  C.  A.  Meservey. 


Unknown 

D wight  Newton  . . 

Dr.E.H.Clftpp... 
Rev.  W.  B.  Raber. 
John  Steele 


E.  M.  Whittaker. 

Henry  Hilgert 

Emma  F.  Averill 
A.  Pope , 


V.  Harbangh  .  -  - 
J.  Q.  A.  Warren. 

Miss  Dickens... 


Hon.  A.  Dickens  — 

H.  S.  Hall 

Edward  Dougherty  . 
Mrs.  J.  L.  McKeen. 

T.  W.  Fry 

P.  Johnson 

W.  T.  Bingham.... 

B.  C.  Smith 

D.C.  Ireland 


R.W.Clapp 

Hunt  &  Gleason. 

E.A.Paul&Co. 

B.H.True 

Captain  Fitch ... 


E.J.Mears  ... 
T.T.Wysong. 
J.T.Cox 


MissAntisell 

Charles  R.  Dodge. 


L.Luch  &Co. 
Dr.  Alvord.... 
E.C.Morrison. 
R.  E.  Talbot.. 


J.W.Slagle 

John  Sherwood.. 

J.  S.  Battle 

B.  L.  Lumsden. . 

J.  F.  Stoek 

W.  T.  Lewis.... 
A.  W.  Rhodes... 
G.  W.  Atwood  .. 


Residence. 


Bridgeville,  Del 


Robinson,  111 

Rome,  Peoria  co.,  111.. 
Mechanicsburg,  Pa  ... 
,  Utah 


Washington,  D.  C,  (De- 
partment of  Apical.) 
Los  Lanas,  N.  Mexico. .. 


Bellevue,  Neb . 
Cahaba,  Ala... 


Washington,  D.C  .. 
San  Franpsco,  Cal . 

Washington,  D.C. 


Washington,  D.C 

Putnam,  Ohio 

Cameron  cormty,  Texas. 

Galveston 

Crawfordsville,  Ind 

Unionyille,  S.  C. ...... - 

Boston,  Mass 

Brandon,  Vt 

Oregon  City 


Marlboro',  Md. 
Miami,  Fla. ... 


Wilmington,  N.C 

Madison,  Ga 

United    States    steamer 
Marblehead. 

Winnsboro',  S.C 

Bell  Air,  Md 

Kansas 


Washington,  D.C 

Washington,  D.  C,  (De- 
partment of  Agricul.) 
ashington,  D.C 

Washington,  D.C 

Four  Mile  Run,  Va 

,  Texas 


New  York 

Nolensville,  Term 

Eatonton,  Ga 

Washington,  D.C 

Louisville,  Miss 

Richmond  Factory,  Ga. 
St.  Augustine,  Fla 


Articles. 


Samples  of  silk,  spun,  floss,  and 

cocoons. 
Hawk. 
Fine  German  wool,  presented  by 

John  Brown. 
Cashmere  goats'  hair. 
Specimens  of  corn. 
Wheat  samples,  almonds,  and  sor- 
ghum sirup. 
Specimens  of  China  grass  from  H. 

Bonzano,  New  Orleans,  La. 
Specimens  of  gold  from  Canon  del 

Agua. 
Shells  from  Biff  Muddy. 
Specimen   toothache  bark,  (AraHa 

nudicaulis. ) 
Soap  bark,  ( Quillaya  saponaria.) 
Fine  photograph  of  "semi-tropical 

fruits  of  California." 
Rosin  from  prairie  weed,  large  acorn 

cup  from  California,  and   other 

curiosities. 
Tomahawk  from  South  Sea  islands. 
Alcohol  from  sorghum. 
Flax  specimens. 
Texas  horned  toad,  (living.) 
Three  varieties  of  corn. 
Persian  tobacco. 
Wool  from  Sandwich  islands. 
Ochre  paints. 
Wheat  raised  by  E.  B.  Llewellen, 

laree    yield    and    extra    heavr 

weight;    salt   from  Victor   Salt 

Works ;  paper  from  straw. 
Oyster  shell  found  100  feet  below 

surface. 
Alligators'  eggs ;  insects,  specimen 

in  alcohol,  &c;  cotton. 
Specimens  of  cotton  and  tobacco 
Sample  bale  of  cotton. 
Specimens  in  alcohol  from  the  trop- 
ics ;  three  South  American  birds. 
Egyptian  grass. 

Sassafras  growth,  (freak  of  nature.) 
Apples,    corn,    potatoes,    grasses, 

weeds,  &c,  from  Neutral  Lands ; 

gopher  and  insects. 
Salamander. 
Framed  photograph  of  insects  from 

South  America. 
Latakia  tobacco  from  Persia. 
Petrified  wood. 
Petrified  wood. 
Building  stone  of  Texas,  and  horned 

toads. 
Insects  from  Virginia. 
Field  com. 
Orinoco  tobacco. 
Millet. 
Peanuts. 
Petrified  wood. 

Four  stalks  of  cotton  with  bolls. 
Citron,  shaddock,  oranges,  lemons, 

limes,  &c,  Florida. 
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Name. 


Dr.  Palmer. 


Residence. 


Yale  College... 
R.  T.  McLain. 

Louis  Prevost . 
W.F.M.Arny. 


G.  M.  Hagans 

John  York 

J.  Hopkinson 

Theo.  Gennert 

Patterson  Brothers. 
G..A.  Boardman... 


B.  H.Camp. 


R.  J.  Meigs 

Hon.  G.  w.  M'Lellan,  (per 

R.  J.  Moigs.) 
Al.  S.Nowton 


John  Parker 

Dr.F.V.Hayden.... 
Gen.  N.  M.  Beckwith . 


J.  H.  Keuliug . 


Smithsonian  Institution 

B.  DellePiane 

John  U.  Merritt 

Mrs.  M.  Rodgers 

Conrad  Bash 

J.C.  Weeks 

Hewes  &  Warner 


W.  W.  Crane 

Prof.  Townend  Glover . 


W.H.Hunt 

R.M.Djor 

Unknown 

Ellen  C.Long 

C.P.Walker 

G.  W.  Sylvester 

Charlwood  &  Cummins. 

J.  C.  Keffer 

Allen  Crocker 

Rev.  R.  Williamson  ... 
F.  Peck 


8.  P.  Keller . 


New  I  raven,  Conn 

Washington,  D.  C,  (De- 
partment of  AgricuL) 
San  Jose\  Cal 

Abiquin  Indian  agency, 
New  Mexico 

Morgantown,  West  Va  .. 

Washington,  D.  C 
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Crop  statistics 2,80 
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Exports,  agricultural 13,78,197 

cotton 13,78 

F. 

Farm  buildings,  economy  of 349 

model 283 

of  D.  Lyman 285 

Farmers,  as  they  are  and  as  they  should  be 343 

Fanners' boys 242,246 

clubs 189 

article  on,  by  Rufus  Nutting 236 

impromptu  speaking  in 238 

homes 241 

should  be  mechanics 241 

sons 193 

Farm,  experimental JOT,  19 

experiments,  article  on,  by  W.  H.  Farquhar 187 

implements . 238 

in  southern  States * 424 
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